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ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Part 60

[EPA-HQ-OAR-2013-0602; FRL-9930-65—
OAR]

RIN 2060-AR33
Carbon Pollution Emission Guidelines

for Existing Stationary Sources:
Electric Utility Generating Units

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: In this action, the
Environmental Protection Agency (EPA)
is establishing final emission guidelines
for states to follow in developing plans
to reduce greenhouse gas (GHG)
emissions from existing fossil fuel-fired
electric generating units (EGUs).
Specifically, the EPA is establishing:
Carbon dioxide (CO,) emission
performance rates representing the best
system of emission reduction (BSER) for
two subcategories of existing fossil fuel-
fired EGUs—fossil fuel-fired electric
utility steam generating units and
stationary combustion turbines; state-
specific CO, goals reflecting the CO»
emission performance rates; and
guidelines for the development,
submittal and implementation of state
plans that establish emission standards
or other measures to implement the CO»
emission performance rates, which may
be accomplished by meeting the state
goals. This final rule will continue
progress already underway in the U.S.
to reduce CO, emissions from the utility
power sector.

DATES: This final rule is effective on
December 22, 2015.

ADDRESSES: Docket. The EPA has
established a docket for this action
under Docket No. EPA-HQ-OAR-2013—
0602. All documents in the docket are
listed in the http://www.regulations.gov
index. Although listed in the index,
some information is not publicly
available (e.g., confidential business
information (CBI) or other information
for which disclosure is restricted by
statute). Certain other material, such as
copyrighted material, will be publicly
available only in hard copy. Publicly
available docket materials are available
either electronically in http://
www.regulations.gov or in hard copy at
the EPA Docket Center, EPA WJC West
Building, Room 3334, 1301 Constitution
Ave. NW., Washington, DC. The Public
Reading Room is open from 8:30 a.m. to
4:30 p.m., Monday through Friday,
excluding federal holidays. The
telephone number for the Public

Reading Room is (202) 566—1744, and
the telephone number for the Air Docket
is (202) 566—1742. For additional
information about the EPA’s public
docket, visit the EPA Docket Center
homepage at http://www2.epa.gov/
dockets.

World Wide Web. In addition to being
available in the docket, an electronic
copy of this final rule will be available
on the World Wide Web (WWW).
Following signature, a copy of this final
rule will be posted at the following
address: http://www.epa.gov/
cleanpowerplan/. A number of
documents relevant to this rulemaking,
including technical support documents
(TSDs), a legal memorandum, and the
regulatory impact analysis (RIA), are
also available at http://www.epa.gov/
cleanpowerplan/. These and other
related documents are also available for
inspection and copying in the EPA
docket for this rulemaking.

FOR FURTHER INFORMATION CONTACT: Ms.
Amy Vasu, Sector Policies and Programs
Division (D205-01), U.S. EPA, Research
Triangle Park, NC 27711; telephone
number (919) 541-0107, facsimile
number (919) 541-4991; email address:
vasu.amy@epa.gov or Mr. Colin
Boswell, Measurements Policy Group
(D243-05), Sector Policies and Programs
Division, U.S. EPA, Research Triangle
Park, NC 27711; telephone number (919)
541-2034, facsimile number (919) 541—
4991; email address: boswell.colin@
epa.gov.

SUPPLEMENTARY INFORMATION:

Acronyms. A number of acronyms
and chemical symbols are used in this
preamble. While this may not be an
exhaustive list, to ease the reading of
this preamble and for reference
purposes, the following terms and
acronyms are defined as follows:

ACEEE American Council for an Energy-
Efficient Economy

AEO Annual Energy Outlook

AFL-CIO American Federation of Labor and
Congress of Industrial Organizations

ASTM American Society for Testing and
Materials

BSER Best System of Emission Reduction

Btu/kWh British Thermal Units per
Kilowatt-hour

CAA Clean Air Act

CBI Confidential Business Information

CCS Carbon Capture and Storage (or
Sequestration)

CEIP Clean Energy Incentive Program

CEMS Continuous Emissions Monitoring
System

CHP Combined Heat and Power

CO, Carbon Dioxide

DOE U.S. Department of Energy

ECMPS Emission Collection and
Monitoring Plan System

EE Energy Efficiency

EERS Energy Efficiency Resource Standard

EGU Electric Generating Unit

EIA Energy Information Administration

EM&V Evaluation, Measurement and
Verification

EO Executive Order

EPA Environmental Protection Agency

FERC Federal Energy Regulatory
Commission

ERC Emission Rate Credit

FR Federal Register

GHG Greenhouse Gas

GW Gigawatt

HAP Hazardous Air Pollutant

HRSG Heat Recovery Steam Generator

IGCC Integrated Gasification Combined
Cycle

IPCC Intergovernmental Panel on Climate
Change

IPM Integrated Planning Model

IRP Integrated Resource Plan

ISO Independent System Operator

kW  Kilowatt

kWh Kilowatt-hour

Ib CO,/MWh Pounds of CO, per Megawatt-
hour

LBNL Lawrence Berkeley National
Laboratory

MMBtu Million British Thermal Units

MW  Megawatt

MWh Megawatt-hour

NAAQS National Ambient Air Quality
Standards

NAICS North American Industry
Classification System

NAS National Academy of Sciences

NGCC Natural Gas Combined Cycle

NOx Nitrogen Oxides

NRC National Research Council

NSPS New Source Performance Standard

NSR New Source Review

NTTAA National Technology Transfer and
Advancement Act

OMB Office of Management and Budget

PM Particulate Matter

PM, s Fine Particulate Matter

PRA Paperwork Reduction Act

PUC Public Utilities Commission

RE Renewable Energy

REC Renewable Energy Credit

RES Renewable Energy Standard

RFA Regulatory Flexibility Act

RGGI Regional Greenhouse Gas Initiative

RIA Regulatory Impact Analysis

RPS Renewable Portfolio Standard

RTO Regional Transmission Organization

SBA Small Business Administration

SCGC  Social Cost of Carbon

SIP State Implementation Plan

SO, Sulfur Dioxide

Tg Teragram (one trillion (1012) grams)

TSD Technical Support Document

TTN Technology Transfer Network

UMRA Unfunded Mandates Reform Act of
1995

UNFCCC United Nations Framework
Convention on Climate Change

USGCRP U.S. Global Change Research
Program

VCS Voluntary Consensus Standard

Organization of This Document. The
information presented in this preamble
is organized as follows:

I. General Information
A. Executive Summary
B. Organization and Approach for This
Final Rule
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1I. Background
A. Climate Change Impacts From GHG
Emissions
B. GHG Emissions From Fossil Fuel-Fired
EGUs
C. The Utility Power Sector
D. Challenges in Controlling Carbon
Dioxide Emissions
E. Clean Air Act Regulations for Power
Plants
F. Congressional Awareness of Climate
Change
G. International Agreements and Actions
H. Legislative and Regulatory Background
for CAA Section 111
L. Statutory and Regulatory Requirements
J. Clean Power Plan Proposal and
Supplemental Proposal
K. Stakeholder Outreach and Consultations
L. Comments on the Proposal
III. Rule Requirements and Legal Basis
A. Summary of Rule Requirements
B. Summary of Legal Basis
IV. Authority for This Rulemaking, Definition
of Affected Sources, and Treatment of
Categories
A. EPA’s Authority Under CAA Section
111(d)
B. CAA Section 112 Exclusion to CAA
Section 111(d) Authority
C. Authority To Regulate EGUs
D. Definition of Affected Sources
E. Combined Categories and Codification
in the Code of Federal Regulations
V. The Best System of Emission Reduction
and Associated Building Blocks
A. The Best System of Emission Reduction
(BSER)
B. Legal Discussion of Certain Aspects of
the BSER
C. Building Block 1—Efficiency
Improvements at Affected Coal-Fired
Steam EGUs
D. Building Block 2—Generation Shifts
Among Affected EGUs
E. Building Block 3—Renewable
Generating Capacity
VI. Subcategory-Specific CO, Emission
Performance Rates
A. Overview
B. Emission Performance Rate
Requirements
C. Form of the Emission Performance Rates
D. Emission Performance Rate-Setting
Equation and Computation Procedure
VII. Statewide CO, Goals
A. Overview
B. Reconstituting Statewide Rate-Based
CO5 Emission Performance Goals From
the Subcategory-Specific Emission
Performance Rates
C. Quantifying Mass-Based CO, Emission
Performance Goals From the Statewide
Rate-Based CO, Emission Performance
Goals
D. Addressing Potential Leakage in
Determining the Equivalence of
Statewide CO» Emission Performance
Goals
E. State Plan Adjustments of State Goals
F. Geographically Isolated States and
Territories With Affected EGUs
VIIL State Plans
A. Overview
B. Timeline for State Plan Performance and
Provisions To Encourage Early Action

C. State Plan Approaches
D. State Plan Components and
Approvability Criteria
E. State Plan Submittal and Approval
Process and Timing
F. State Plan Performance Demonstrations
G. Additional Considerations for State
Plans
H. Resources for States to Consider in
Developing Plans
I. Considerations for CO, Emission
Reduction Measures That Occur at
Affected EGUs
J. Additional Considerations and
Requirements for Mass-Based State Plans
K. Additional Considerations and
Requirements for Rate-Based State Plans
L. Treatment of Interstate Effects
IX. Community and Environmental Justice
Considerations
A. Proximity Analysis
B. Community Engagement in State Plan
Development
C. Providing Communities With Access to
Additional Resources
D. Federal Programs and Resources
Available to Communities
E. Multi-Pollutant Planning and Co-
Pollutants
F. Assessing Impacts of State Plan
Implementation
G. EPA Continued Engagement
X. Interactions With Other EPA Programs and
Rules
A. Implications for the NSR Program
B. Implications for the Title V Program
C. Interactions With Other EPA Rules
XI. Impacts of This Action
A. What are the air impacts?
B. Endangered Species Act
C. What are the energy impacts?
D. What are the compliance costs?
E. What are the economic and employment
impacts?
F. What are the benefits of the proposed
action?

XII. Statutory and Executive Order Reviews

A. Executive Order 12866, Regulatory
Planning and Review, and Executive
Order 13563, Improving Regulation and
Regulatory Review

B. Paperwork Reduction Act (PRA)

C. Regulatory Flexibility Act (RFA)

D. Unfunded Mandates Reform Act
(UMRA)

E. Executive Order 13132, Federalism

F. Executive Order 13175, Consultation
and Coordination With Indian Tribal
Governments

G. Executive Order 13045, Protection of
Children From Environmental Health
Risks and Safety Risks

H. Executive Order 13211, Actions

Concerning Regulations That
Significantly Affect Energy Supply,
Distribution, or Use

. National Technology Transfer and
Advancement Act (NTTAA)

. Executive Order 12898, Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations

K. Congressional Review Act (CRA)

XIII. Statutory Authority

—
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1. General Information
A. Executive Summary

1. Introduction

This final rule is a significant step
forward in reducing greenhouse gas
(GHG) emissions in the U.S. In this
action, the EPA is establishing for the
first time GHG emission guidelines for
existing power plants. These final
emission guidelines, which rely in large
part on already clearly emerging growth
in clean energy innovation,
development and deployment, will lead
to significant carbon dioxide (CO,)
emission reductions from the utility
power sector that will help protect
human health and the environment
from the impacts of climate change.
This rule establishes, at the same time,
the foundation for longer term GHG
emission reduction strategies necessary
to address climate change and, in so
doing, confirms the international
leadership of the U.S. in the global effort
to address climate change. In this final
rule, we have taken care to ensure that
achievement of the required emission
reductions will not compromise the
reliability of our electric system, or the
affordability of electricity for
consumers. This final rule is the result
of unprecedented outreach and
engagement with states, tribes, utilities,
and other stakeholders, with
stakeholders providing more than 4.3
million comments on the proposed rule.
In this final rule, we have addressed the
comments and concerns of states and
other stakeholders while staying
consistent with the law. As a result, we
have followed through on our
commitment to issue a plan that is fair,
flexible and relies on the accelerating
transition to cleaner power generation
that is already well underway in the
utility power sector.

Under the authority of Clean Air Act
(CAA) section 111(d), the EPA is
establishing CO, emission guidelines for
existing fossil fuel-fired electric
generating units (EGUs)—the Clean
Power Plan. These final guidelines,
when fully implemented, will achieve
significant reductions in CO, emissions
by 2030, while offering states and
utilities substantial flexibility and
latitude in achieving these reductions.
In this final rule, the EPA is establishing
a CO, emission performance rate for
each of two subcategories of fossil fuel-
fired EGUs—fossil fuel-fired electric
steam generating units and stationary
combustion turbines—that expresses the
“best system of emissions reduction

. . adequately demonstrated” (BSER)
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for CO; from the power sector.® The
EPA is also establishing state-specific
rate-based and mass-based goals that
reflect the subcategory-specific CO»
emission performance rates and each
state’s mix of affected EGUs. The
guidelines also provide for the
development, submittal and
implementation of state plans that
implement the BSER—again, expressed
as CO, emission performance rates—
either directly by means of source-
specific emission standards or other
requirements, or through measures that
achieve equivalent CO, reductions from
the same group of EGUs.

States with one or more affected EGUs
will be required to develop and
implement plans that set emission
standards for affected EGUs. The CAA
section 111(d) emission guidelines that
the EPA is promulgating in this action
apply to only the 48 contiguous states
and any Indian tribe that has been
approved by the EPA pursuant to 40
CFR 49.9 as eligible to develop and
implement a CAA section 111(d) plan.2
Because Vermont and the District of
Columbia do not have affected EGUs,
they will not be required to submit a
state plan. Because the EPA does not
possess all of the information or
analytical tools needed to quantify the
BSER for the two non-contiguous states
with otherwise affected EGUs (Alaska
and Hawaii) and the two U.S. territories
with otherwise affected EGUs (Guam
and Puerto Rico), these emission
guidelines do not apply to those areas,
and those areas will not be required to
submit state plans on the schedule
required by this final action.

The emission standards in a state’s
plan may incorporate the subcategory-

1Under CAA section 111(d), pursuant to 40 CFR
60.22(b)(5), states must establish, in their state
plans, emission standards that reflect the degree of
emission limitation achievable through the
application of the “best system of emission
reduction” that, taking into account the cost of
achieving such reduction and any non-air quality
health and environmental impacts and energy
requirements, the Administrator determines has
been adequately demonstrated (i.e., the BSER).
Under CAA section 111(a)(1) and (d), the EPA is
authorized to determine the BSER and to calculate
the amount of emission reduction achievable
through applying the BSER. The state is authorized
to identify the emission standard or standards that
reflect that amount of emission reduction.

2In the case of a tribe that has one or more
affected EGUs in its area of Indian country, the tribe
has the opportunity, but not the obligation, to
establish a CO, emission standard for each affected
EGU located in its area of Indian country and a
CAA section 111(d) plan for its area of Indian
country. If the tribe chooses to establish its own
plan, it must seek and obtain authority from the
EPA to do so pursuant to 40 CFR 49.9. If it chooses
not to seek this authority, the EPA has the
responsibility to determine whether it is necessary
or appropriate, in order to protect air quality, to
establish a CAA section 111(d) plan for an area of
Indian country where affected EGUs are located.

specific CO, emission performance rates
set by the EPA or, in the alternative,
may be set at levels that ensure that the
state’s affected EGUs, individually, in
aggregate, or in combination with other
measures undertaken by the state
achieve the equivalent of the interim
and final CO; emission performance
rates between 2022 and 2029 and by
2030, respectively. State plans must
also: (1) Ensure that the period for
emission reductions from the affected
EGUs begin no later than 2022, (2) show
how goals for the interim and final
periods will be met, (3) ensure that,
during the period from 2022 to 2029,
affected EGUs in the state collectively
meet the equivalent of the interim
subcategory-specific CO, emission
performance rates, and (4) provide for
periodic state-level demonstrations
prior to and during the 2022—-2029
period that will ensure required CO,
emission reductions are being
accomplished and no increases in
emissions relative to each state’s
planned emission reduction trajectory
are occurring. A Clean Energy Incentive
Program (CEIP) will provide
opportunities for investments in
renewable energy (RE) and demand-side
energy efficiency (EE) that deliver
results in 2020 and/or 2021. The plans
must be submitted to the EPA in 2016,
though an extension to 2018 is available
to allow for the completion of
stakeholder and administrative
processes.

The EPA is promulgating: (1)
Subcategory-specific CO, emission
performance rates, (2) state rate-based
goals, and (3) state mass-based CO,
goals that represent the equivalent of
each state’s rate-based goal. This will
facilitate states’ choices in developing
their plans, particularly for those
seeking to adopt mass-based allowance
trading programs or other statewide
policy measures as well as, or instead
of, source-specific requirements. The
EPA received significant comment to
the effect that mass-based allowance
trading was not only highly familiar to
states and EGUs, but that it could be
more readily applied than rate-based
trading for achieving emission
reductions in ways that optimize
affordability and electric system
reliability.

In this summary, we discuss the
purpose of this rule, the major
provisions of the final rule, the context
for the rulemaking, key changes from
the proposal, the estimated CO»
emission reductions, and the costs and
benefits expected to result from full
implementation of this final action.
Greater detail is provided in the body of
this preamble, the RIA, the response to

comments (RTC) documents, and
various TSDs and memoranda
addressing specific topics.

2. Purpose of This Rule

The purpose of this rule is to protect
human health and the environment by
reducing CO, emissions from fossil fuel-
fired power plants in the U.S. These
plants are by far the largest domestic
stationary source of emissions of CO,,
the most prevalent of the group of air
pollutant GHGs that the EPA has
determined endangers public health and
welfare through its contribution to
climate change. This rule establishes for
the first time emission guidelines for
existing power plants. These guidelines
will lead to significant reductions in
COs, emissions, result in cleaner
generation from the existing power
plant fleet, and support continued
investments by the industry in cleaner
power generation to ensure reliable,
affordable electricity now and into the
future.

Concurrent with this action, the EPA
is also issuing a final rule that
establishes CO, emission standards of
performance for new, modified, and
reconstructed power plants. Together,
these rules will reduce CO, emissions
by a substantial amount while ensuring
that the utility power sector in the U.S.
can continue to supply reliable and
affordable electricity to all Americans
using a diverse fuel supply. As with
past EPA rules addressing air pollution
from the utility power sector, these
guidelines have been designed with a
clear recognition of the unique features
of this sector. Specifically, the agency
recognizes that utilities provide an
essential public service and are
regulated and managed in ways unlike
any other industrial activity. In
providing assurances that the emission
reductions required by this rule can be
achieved without compromising
continued reliable, affordable
electricity, this final rule fully accounts
for the critical service utilities provide.

As with past rules under CAA section
111, this rule relies on proven
technologies and measures to set
achievable emission performance rates
that will lead to cost-effective pollutant
emission reductions, in this case CO,
emission reductions at power plants,
across the country. In fact, the emission
guidelines reflect strategies,
technologies and approaches already in
widespread use by power companies
and states. The vast preponderance of
the input we received from stakeholders
is supportive of this conclusion.

States will play a key role in ensuring
that emission reductions are achieved at
a reasonable cost. The experience of
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states in this regard is especially
important because CAA section 111(d)
relies on the well-established state-EPA
partnership to accomplish the required
CO; emission reductions. States will
have the flexibility to choose from a
range of plan approaches and measures,
including numerous measures beyond
those considered in setting the CO»
emission performance rates, and this
final rule allows and encourages states
to adopt the most effective set of
solutions for their circumstances, taking
account of cost and other
considerations. This rulemaking, which
will be implemented through the state-
EPA partnership, is a significant step
that will reduce air pollution, in this
case GHG emissions, in the U.S. At the
same time, the final rule greatly
facilitates flexibility for EGUs by
establishing a basis for states to set
trading-based emission standards and
compliance strategies. The rule
establishes this basis by including both
uniform emission performance rates for
the two subcategories of sources and
also state-specific rate- and mass-based
goals.

This final rule is a significant step
forward in implementing the President’s
Climate Action Plan.? To address the
far-reaching harmful consequences and
real economic costs of climate change,
the President’s Climate Action Plan
details a broad array of actions to reduce
GHG emissions that contribute to
climate change and its harmful impacts
on public health and the environment.
Climate change is already occurring in
this country, affecting the health,
economic well-being and quality of life
of Americans across the country, and
especially those in the most vulnerable
communities. This CAA section 111(d)
rulemaking to reduce GHG emissions
from existing power plants, and the
concurrent CAA section 111(b)
rulemaking to reduce GHG emissions
from new, modified, and reconstructed
power plants, implement one of the
strategies of the Climate Action Plan.

Nationwide, by 2030, this final CAA
section 111(d) existing source rule will
achieve CO; emission reductions from
the utility power sector of
approximately 32 percent from CO,
emission levels in 2005.

The EPA projects that these
reductions, along with reductions in
other air pollutants resulting directly
from this rule, will result in net climate
and health benefits of $25 billion to $45
billion in 2030. At the same time, coal
and natural gas will remain the two

3The President’s Climate Action Plan, June 2013.
http://www.whitehouse.gov/sites/default/files/
image/president27sclimateactionplan.pdf.

leading sources of electricity generation
in the U.S., with coal providing about
27 percent of the projected generation
and natural gas providing about 33
percent of the projected generation.

3. Summary of Major Provisions

a. Overview. The fundamental goal of
this rule is to reduce harmful emissions
of CO, from fossil fuel-fired EGUs in
accordance with the requirements of the
CAA. The June 2014 proposal for this
rule was designed to meet this
overarching goal while accommodating
two important objectives. The first was
to establish guidelines that reflect both
the unique interconnected and
interdependent manner in which the
power system operates and the actions,
strategies, and policies states and
utilities have already been undertaking
that are resulting in CO, emission
reductions. The second objective was to
provide states and utilities with broad
flexibility and choice in meeting those
requirements in order to minimize costs
to ratepayers and to ensure the
reliability of electricity supply. In this
final rule, the EPA has focused on
changes that, in addition to being
responsive to the critical concerns and
priorities of stakeholders, more fully
accomplish these objectives.

While our consideration of public
input and additional information has
led to notable revisions from the
emission guidelines we proposed in
June 2014, the proposed guidelines
remain the foundation of this final rule.
These final guidelines build on the
progress already underway to reduce the
carbon intensity of power generation in
the U.S., especially through the lowest
carbon-intensive technologies, while
reflecting the unique interconnected
and interdependent system within
which EGUs operate. Thus, the BSER, as
determined in these guidelines,
incorporates a range of CO,-reducing
actions, while at the same time adhering
to the fundamental approach the EPA
has relied on for decades in
implementing section 111 of the CAA.
Specifically, in making its BSER
determination, the EPA examined not
only actions, technologies and measures
already in use by EGUs and states, but
also deliberately incorporated in its
identification of the BSER the unique
way in which affected EGUs actually
operate in providing electricity services.
This latter feature of the BSER mirrors
Congress’ approach to regulating air
pollution in this sector, as exemplified
by Title IV of the CAA. There, Congress
established a pollution reduction
program specifically for fossil fuel-fired
EGUs and designed the sulfur dioxide
(SO) portion of that program with

express recognition of the utility power
sector’s ability to shift generation among
various EGUs, which enabled pollution
reduction by increasing reliance on RE
and even on demand-side EE. The result
of our following Congress’ recognition
of the interdependent operation of EGUs
within an interconnected grid is the
incorporation in the BSER of measures,
such as shifting generation to lower-
emitting NGCC units and increased use
of RE, that rely on the current
interdependent operation of EGUs. As
we noted in the proposal and note here
as well, the EPA undertook an
unprecedented and sustained process of
engagement with the public and
stakeholders. It is, in many ways, as a
direct result of public discussion and
input that the EPA came to recognize
the substantial extent to which the
BSER needed to account for the unique
interconnected and interdependent
operations of EGUs if it was to meet the
criteria on which the EPA has long
relied in making BSER determinations.
Equally important, these guidelines
offer states and owners and operators of
EGUs broad flexibility and latitude in
complying with their obligations.
Because affordability and electricity
system reliability are of paramount
importance, the rule provides states and
utilities with time for planning and
investment, which is instrumental to
ensuring both manageable costs and
system reliability, as well as to
facilitating clean energy innovation. The
final rule continues to express the CO,
emission reduction requirements in
terms of state goals, as well as in terms
of emission performance rates for the
two subcategories of affected EGUs,
reflecting the particular mix of power
generation in each state, and it
continues to provide until 2030, fifteen
years from the date of this final rule, for
states and sources to achieve the CO,
reductions. Numerous commenters,
including most sources, states and
energy agencies, indicated that this was
a reasonable timeframe. The final
guidelines also continue to provide an
option where programs beyond those
directly limiting power plant emission
rates can be used for compliance (i.e.,
policies, programs and other measures).
The final rule also continues to allow,
but not require, multi-state approaches.
Finally, EPA took care to ensure that
states could craft their own emissions
reduction trajectories in meeting the
interim goals included in this final rule.
b. Opportunities for states. As stated
above, the final guidelines are designed
to build on and reinforce progress by
states, cities and towns, and companies
on a growing variety of sustainable
strategies to reduce power sector CO,
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emissions. States, in their CAA section
111(d) plans, will be able to rely on, and
extend, programs they may already have
created to address emissions of air
pollutants, and in particular CO,, from
the utility power sector or to address the
sector from an overall perspective.
Those states committed to Integrated
Resource Planning (IRP) will be able to
establish their CO, reduction plans
within that framework, while states
with a more deregulated power sector
system will be able to develop CO»
reduction plans within that specific
framework. Each state will have the
opportunity to take advantage of a wide
variety of strategies for reducing CO»
emissions from affected EGUs,
including demand-side EE programs
and mass-based trading, which some
suggested in their comments. The EPA
and other federal entities, including the
U.S. Department of Energy (DOE), the
Federal Energy Regulatory Commission
(FERC) and the U.S. Department of
Agriculture (USDA), among others, are
committed to sharing expertise with
interested states as they develop and
implement their plans.

States will be able to address the
economic interests of their utilities and
ratepayers by using the flexibilities in
this final action to reduce costs to
consumers, minimize stranded assets,
and spur private investments in RE and
EE technologies and businesses. They
may also, if they choose, work with
other states on multi-state approaches
that reflect the regional structure of
electricity operating systems that exists
in most parts of the country and is
critical to ensuring a reliable supply of
affordable energy. The final rule gives
states the flexibility to implement a
broad range of approaches that
recognize that the utility power sector is
made up of a diverse range of
companies of various sizes that own and
operate fossil fuel-fired EGUs, including
vertically integrated companies in
regulated markets, independent power
producers, rural cooperatives and
municipally-owned utilities, some of
which are likely to have more direct
access than others to certain types of
GHG emission reduction opportunities,
but all of which have a wide range of
opportunities to achieve reductions or
acquire clean generation.

Again, with features that facilitate
mass-based and/or interstate trading, the
final guidelines also empower affected
EGUs to pursue a broad range of choices
for compliance and for integrating
compliance action with the full range of
their investments and operations.

c. Main elements. This final rule
comprises three main elements: (1) Two
subcategory-specific CO, emission

performance rates resulting from
application of the BSER to the two
subcategories of affected EGUs; (2) state-
specific CO, goals, expressed as both
emission rates and as mass, that reflect
the subcategory-specific CO, emission
performance rates and each state’s mix
of affected EGUs the two performance
rates; and (3) guidelines for the
development, submittal and
implementation of state plans that
implement those BSER emission
performance rates either through
emission standards for affected EGUs, or
through measures that achieve the
equivalent, in aggregate, of those rates as
defined and expressed in the form of the
state goals.

In this final action, the EPA is setting
emission performance rates, phased in
over the period from 2022 through 2030,
for two subcategories of affected fossil
fuel-fired EGUs—fossil fuel-fired
electric utility steam-generating units
and stationary combustion turbines.
These rates, applied to each state’s
particular mix of fossil fuel-fired EGUs,
generate the state’s carbon intensity goal
for 2030 (and interim rates for the
period 2022-2029). Each state will
determine whether to apply these to
each affected EGU or to take an
alternative approach and meet either an
equivalent statewide rate-based goal or
statewide mass-based goal. The EPA
does not prescribe how a state must
meet the emission guidelines, but, ifa
state chooses to take the path of meeting
a state goal, these final guidelines
identify the methods that a state can or,
in some cases, must use to demonstrate
that the combination of measures and
standards that the state adopts meets its
state-level CO, goals. While the EPA
accomplishes the phase-in of the
interim goal by way of annual emission
performance rates, states and EGUs may
meet their respective emission
reduction obligations ““‘on average” over
that period following whatever emission
reduction trajectory they determine to
pursue over that period.

CAA section 111(d) creates a
partnership between the EPA and the
states under which the EPA establishes
emission guidelines and the states take
the lead on implementing them by
establishing emission standards or
creating plans that are consistent with
the EPA emission guidelines. The EPA
recognizes that each state has differing
policy considerations—including
varying regional emission reduction
opportunities and existing state
programs and measures—and that the
characteristics of the electricity system
in each state (e.g., utility regulatory
structure and generation mix) also
differ. Therefore, as in the proposal,

each state will have the latitude to
design a program to meet source-
category specific emission performance
rates or the equivalent statewide rate- or
mass-based goal in a manner that
reflects its particular circumstances and
energy and environmental policy
objectives. Each state can do so on its
own, or a state can collaborate with
other states and/or tribal governments
on multi-state plans, or states can
include in their plans the trading tools
that EGUs can use to realize additional
opportunities for cost savings while
continuing to operate across the
interstate system through which
electricity is produced. A state would
also have the option of adopting the
model rules for either a rate- or a mass-
based program that the EPA is
proposing concurrently with this
action.*

To facilitate the state planning
process, this final rule establishes
guidelines for the development,
submittal, and implementation of state
plans. The final rule describes the
components of a state plan, the
additional latitude states have in
developing strategies to meet the
emission guidelines, and the options
they have in the timing of submittal of
their plans. This final rule also gives
states considerable flexibility with
respect to the timeframes for plan
development and implementation, as
well as the choice of emission reduction
measures. The final rule provides up to
fifteen years for full implementation of
all emission reduction measures, with
incremental steps for planning and then
for demonstration of CO, reductions
that will ensure that progress is being
made in achieving CO, emission
reductions. States will be able to choose
from a wide range of emission reduction
measures, including measures that are
not part of the BSER, as discussed in
detail in section VIIL.G of this preamble.

d. Determining the BSER. In issuing
this final rulemaking, the EPA is
implementing statutory provisions that
have been in place since Congress first
enacted the CAA in 1970 and that have
been implemented pursuant to
regulations promulgated in 1975 and
followed in numerous subsequent CAA
section 111 rulemakings. These
requirements call on the EPA to develop
emission guidelines that reflect the
EPA’s determination of the “best system
of emission reduction . . . adequately
demonstrated” for states to follow in

4The EPA’s proposed CAA section 111(d) federal
plan and model rules for existing fossil fuel-fired
EGUs are being published concurrently with this
final rule.
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formulating plans to establish emission
standards to implement the BSER.

As the EPA has done in making BSER
determinations in previous CAA section
111 rulemakings, for this final BSER
determination, the agency considered
the types of strategies that states and
owners and operators of EGUs are
already employing to reduce the
covered pollutant (in this case, CO-)
from affected sources (in this case, fossil
fuel-fired EGUs).5

In so doing, as has always been the
case, our considerations were not
limited solely to specific technologies or
equipment in hypothetical operation;
rather, our analysis encompassed the
full range of operational practices,
limitations, constraints and
opportunities that bear upon EGUs’
emission performance, and which
reflect the unique interconnected and
interdependent operations of EGUs and
the overall electricity grid.

In this final action, the agency has
determined that the BSER comprises the
first three of the four proposed
“building blocks,” with certain
refinements to the three building blocks.

The three building blocks are:

1. Improving heat rate at affected coal-fired
steam EGUs.

2. Substituting increased generation from
lower-emitting existing natural gas combined
cycle units for generation from higher-
emitting affected steam generating units.

3. Substituting increased generation from
new zero-emitting renewable energy
generating capacity for generation from
affected fossil fuel-fired generating units.

These three building blocks are
approaches that are available to all
affected EGUs, either through direct
investment or operational shifts or
through emissions trading where states,
which must establish emission
standards for affected EGUs, do so by
incorporating emissions trading.® At the
same time, and as we noted in the
proposal, there are numerous other
measures available to reduce CO»

5 The final emission guidelines for landfill gas
emissions from municipal solid waste landfills,
published on March 12, 1996, and amended on June
16, 1998 (61 FR 9905 and 63 FR 32743,
respectively), provide an example, as the guidelines
allow either of two approaches for controlling
landfill gas—by recovering the gas as a fuel, for sale,
and removing from the premises, or by destroying
the organic content of the gas on the premises using
a control device. Recovering the gas as a fuel source
was a practice already being used by some affected
sources prior to promulgation of the rulemaking.

6 The EPA notes that, in quantifying the emission
reductions that are achievable through application
of the BSER, some building blocks will apply to
some, but not all, affected EGUs. Specifically,
building block 1 will apply to affected coal-fired
steam EGUs, building block 2 will apply to all
affected steam EGUs (both coal-fired and oil/gas-
fired), and building block 3 will apply to all
affected EGUs.

emissions from affected EGUs, and our
determination of the BSER does not
necessitate the use of the three building
blocks to their maximum extent, or even
at all. The building blocks and the BSER
determination are described in detail in
section V of this preamble.

e. CO:; state-level goals and
subcategory-specific emission
performance rates.

(1) Final CO; goals and emission
performance rates.

In this action, the EPA is establishing
CO» emission performance rates for two
subcategories of affected EGUs—fossil
fuel-fired electric utility steam
generating units and stationary
combustion turbines. For fossil fuel-
fired steam generating units, we are
finalizing an emission performance rate
of 1,305 1b CO,/MWh. For stationary
combustion turbines, we are finalizing
an emission performance rate of 771 lb
CO,/MWh. As we did at proposal, for
each state, we are also promulgating
rate-based CO, goals that are the
weighted aggregate of the emission
performance rates for the state’s EGUs.
To ensure that states and sources can
choose additional alternatives in
meeting their obligations, the EPA is
also promulgating each state’s goal
expressed as a CO, mass goal. The
inclusion of mass-based goals, along
with information provided in the
proposed federal plan and model rules
that are being issued concurrently with
this rule, paves the way for states to
implement mass-based trading, as some
states have requested, reflecting their
view that mass-based trading provides
significant advantages over rate-based
trading.

Affected EGUs, individually, in
aggregate, or in combination with other
measures undertaken by the state, must
achieve the equivalent of the CO,
emission performance rates, expressed
via the state-specific rate- and mass-
based goals, by 2030.

(2) Interim CO- emission performance
rates and state-specific goals.

The best system of emission reduction
includes both the measures for reducing
CO; emissions and the timeframe over
which they can be implemented. In this
final action, the EPA is establishing an
8-year interim period, beginning in 2022
instead of 2020, over which to achieve
the full required reductions to meet the
CO, performance rates, a
commencement date more than six
years from October 23, 2015, the date of
this rulemaking. This 8-year interim
period from 2022 through 2029 is
separated into three steps, 2022-2024,
2025-2027, and 2028-2029, each
associated with its own interim CO»
emission performance rates. The interim

steps are presented both in terms of
emission performance rates for the two
subcategories of affected EGUs and in
terms of state goals, expressed both as
arate and as a mass. A state may adopt
emission standards for its sources that
are identical to these interim emission
performance rates or, alternatively,
adapt these steps to accommodate the
timing of expected reductions, as long
as the state’s interim goal is met over the
8-year period.

f. State plans.”

In this action, the EPA is establishing
final guidelines for states to follow in
developing, submitting and
implementing their plans. In developing
plans, states will need to choose the
type of plan they will develop. They
will also need to include required plan
components in their plan submittals,
meet plan submittal deadlines, achieve
the required CO; emission reductions
over time, and provide for monitoring
and periodic reporting of progress. As
with the BSER determination,
stakeholder comments have provided
both data and recommendations to
which these final guidelines are
responsive.

(1) Plan approaches.

To comply with these emission
guidelines, a state will have to ensure,
through its plan, that the emission
standards it establishes for its sources
individually, in aggregate, or in
combination with other measures
undertaken by the state, represent the
equivalent of the subcategory-specific
CO; emission performance rates. This
final rule includes several options for
state plans, as discussed in the proposal
and in many of the comments we
received.

First, in the final rule, states may
establish emission standards for their
affected EGUs that mirror the uniform
emission performance rates for the two
subcategories of sources included in this
final rule. They may also pursue
alternative approaches that adopt
emission standards that meet the

7The CAA section 111(d) emission guidelines
apply to the 50 states, the District of Columbia, U.S.
territories, and any Indian tribe that has been
approved by the EPA pursuant to 40 CFR 49.9 as
eligible to develop and implement a CAA section
111(d) plan. In this preamble, in instances where
these governments are not specifically listed, the
term “‘state” is used to represent them. Because
Vermont and the District of Columbia do not have
affected EGUs, they will not be required to submit
a state plan. Because the EPA does not possess all
of the information or analytical tools needed to
quantify the BSER for the two non-contiguous states
with affected EGUs (Alaska and Hawaii) and the
two U.S. territories with affected EGUs (Guam and
Puerto Rico), we are not finalizing emission
performance rates in those areas at this time, and
those areas will not be required to submit state
plans until we do.
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uniform emission performance rates, or
emission standards that meet either the
rate-based goal promulgated for the state
or the alternative mass-based goal
promulgated for the state. It is for the
purpose of providing states with these
choices that the EPA is providing state-
specific rate-based and mass-based goals
equivalent to the emission performance
rates that the EPA is establishing for the
two subcategories of fossil fuel-fired
EGUs. A detailed explanation of rate-
and mass-based goals is provided in
section VII of this preamble and in a
TSD.8 In developing its plan, each state
and eligible tribe electing to submit a
plan will need to choose whether its
plan will result in the achievement of
the CO, emission performance rates,
statewide rate-based goals, or statewide
mass-based goals by the affected EGUs.

The second major set of options
provided in the final rule includes the
types of measures states may rely on
through the state plans. A state will be
able to choose to establish emission
standards for its affected EGUs
sufficient to meet the requisite
performance rates or state goal, thus
placing all of the requirements directly
on its affected EGUs, which we refer to
as the “emission standards approach.”
Alternatively, a state can adopt a “state
measures approach,” which would
result in the affected EGUs meeting the
statewide mass-based goal by allowing a
state to rely upon state-enforceable
measures on entities other than affected
EGUs, in conjunction with any federally
enforceable emission standards the state
chooses to impose on affected EGUs.
With a state measures approach, the
plan must also include a contingent
backstop of federally enforceable
emission standards for affected EGUs
that fully meet the emission guidelines
and that would be triggered if the plan
failed to achieve the required emission
reductions on schedule. A state would
have the option of basing its backstop
emission standards on the model rule,
which focuses on the use of emissions
trading as the core mechanism and
which the EPA is proposing today. A
state that adopts a state measures
approach must use its mass CO»
emission goal as the metric for
demonstrating plan performance.

The final rule requires that the state
plan submittal include a timeline with
all of the programmatic plan milestone
steps the state will take between the
time of the state plan submittal and the
year 2022 to ensure that the plan is
effective as of 2022. States must submit

8 The CO, Emission Performance Rate and Goal
Computation TSD for the CPP Final Rule, available
in the docket for this rulemaking.

a report to the EPA in 2021 that
demonstrates that the state has met the
programmatic plan milestone steps that
the state indicated it would take during
the period from the submittal of the
final plan through the end of 2020, and
that the state is on track to implement
the approved state plan as of January 1,
2022.

The plan must also include a process
for reporting on plan implementation,
progress toward achieving CO, emission
reductions, and implementation of
corrective actions, in the event that the
state fails to achieve required emission
levels in a timely fashion. Beginning
January 1, 2025, and then January 1,
2028, January 1, 2030, and then every
two calendar years thereafter, the state
will be required to compare emission
levels achieved by affected EGUs in the
state with the emission levels projected
in the state plan and report the results
of that comparison to the EPA by July
1 of those calendar years.

Existing state programs can be aligned
with the various state plan options
further described in Section VIIL A state
plan that uses one of the finalized
model rules, which the EPA is
proposing concurrently with this action,
could be presumptively approvable if
the state plan meets all applicable
requirements.® The plan guidelines
provide the states with the ability to
achieve the full reductions over a multi-
year period, through a variety of
reduction strategies, using state-specific
or multi-state approaches that can be
achieved on either a rate or mass basis.
They also address several key policy
considerations that states can be
expected to contemplate in developing
their plans.

State plan approaches and plan
guidelines are explained further in
section VIII of this preamble.

(2) State plan components and
approvability criteria.

The EPA’s implementing regulations
provide certain basic elements required
for state plans submitted pursuant to
CAA section 111(d).1° In the proposal,
the EPA identified certain additional
elements that should be contained in
state plans. In this final action, in
response to comments, the EPA is
making several revisions to the
components required in a state plan
submittal and is also incorporating the
approvability criteria into the final list
of components required in a state plan
submittal. In addition, we have
organized the state plan components to

9The EPA would take action on such a state plan
through independent notice and comment
rulemaking.

1040 CFR 60.23.

reflect: (1) Components required for all
state plan submittals; (2) additional
components required for the emission
standards approach; and (3) additional
components required for the state
measures approach.

All state plans must include the
following components:

e Description of the plan

o Applicability of state plans to affected
EGUs

e Demonstration that the plan submittal is
projected to achieve the state’s CO» emission
performance rates or state CO, goal 11

e Monitoring, reporting and recordkeeping
requirements for affected EGUs

o State recordkeeping and reporting
requirements

o Public participation and certification of
hearing on state plan

e Supporting documentation

Also, in submitting state plans, states
must provide documentation
demonstrating that they have
considered electric system reliability in
developing their plans.

Further, in this final rule, the EPA is
requiring states to demonstrate how
they are meaningfully engaging all
stakeholders, including workers and
low-income communities, communities
of color, and indigenous populations
living near power plants and otherwise
potentially affected by the state’s plan.
In their plan submittals, states must
describe their engagement with their
stakeholders, including their most
vulnerable communities. The
participation of these communities,
along with that of ratepayers and the
public, can be expected to help states
ensure that state plans maintain the
affordability of electricity for all and
preserve and expand jobs and job
opportunities as they move forward to
develop and implement their plans.

State plan submittals using the
emission standards approach must also
include:

o Identification of each affected EGU;
identification of federally enforceable
emission standards for the affected EGUs;
and monitoring, recordkeeping and reporting
requirements.

e Demonstrations that each emission
standard will result in reductions that are
quantifiable, non-duplicative, permanent,
verifiable, and enforceable.

State plan submittals using the state
measures approach must also include:

e Identification of each affected EGU;
identification of federally enforceable
emission standards for affected EGUs (if
applicable); identification of backstop of

11 A state that chooses to set emission standards
that are identical to the emission performance rates
for both the interim period and in 2030 and beyond
need not identify interim state goals nor include a
separate demonstration that its plan will achieve
the state goals.
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federally enforceable emission standards; and
monitoring, recordkeeping and reporting
requirements.

e Identification of each state measure and
demonstration that each state measure will
result in reductions that are quantifiable,
non-duplicative, permanent, verifiable, and
enforceable.

In addition to these requirements,
each state plan must follow the EPA
implementing regulations at 40 CFR
60.23.

(3) Timing and process for state plan
submittal and review.

Because of the compelling need for
actions to begin the steps necessary to
reduce GHG emissions from EGUs, the
EPA proposed that states submit their
plans within 13 months of the date of
this final rule and that reductions begin
in 2020. In light of the comments
received and in order to provide
maximum flexibility to states while still
taking timely action to reduce CO»
emissions, in this final rule the EPA is
allowing for a 2-year extension until
September 6, 2018, for both individual
and multi-state plans, to provide a total
of 3 years for states to submit a final
plan if an extension is received.
Specifically, the final rule requires each
state to submit a final plan by
September 6, 2016. Since some states
may need more than one year to
complete all of the actions needed for
their final state plans, including
technical work, state legislative and
rulemaking activities, a robust public
participation process, coordination with
third parties, coordination among states
involved in multi-state plans, and
consultation with reliability entities, the
EPA is allowing an optional two-phased
submittal process for state plans. If a
state needs additional time to submit a
final plan, then the state may request an
extension by submitting an initial
submittal by September 6, 2016. For the
extension to be granted, the initial
submittal must address three required
components sufficiently to demonstrate
that a state is able to undertake steps
and processes necessary to timely
submit a final plan by the extended date
of September 6, 2018. These
components are: An identification of
final plan approach or approaches
under consideration, including a
description of progress made to date; an
appropriate explanation for why the
state needs additional time to submit a
final plan beyond September 6, 2016;
and a demonstration of how they have
been engaging with the public,
including vulnerable communities, and
a description of how they intend to
meaningfully engage with community
stakeholders during the additional time
(if an extension is granted) for

development of the final plan, as
described in section VIILE of this
preamble. As further described in
section VIIL.B of this preamble, the EPA
is establishing a CEIP in order to
promote early action. States’
participation in the CEIP is optional. In
order for a state to participate in the
program, it must include in its initial
submittal, if applicable, a non-binding
statement of intent to participate in the
CEIP; if a state is submitting a final plan
by September 6, 2016, it must include
such a statement of intent as part of its
supporting documentation for the plan.

If the initial submittal includes those
components and if the EPA does not
notify the state that the initial submittal
does not contain the required
components, then, within 90 days of the
submittal, the extension of time to
submit a final plan will be deemed
granted. A state will then have until no
later than September 6, 2018, to submit
a final plan. The EPA will also be
working with states during the period
after they make their initial submittals
and provide states with any necessary
information and assistance during the
90-day period. Further, states
participating in a multi-state plan may
submit a single joint plan on behalf of
all of the participating states.

States and tribes that do not have any
affected EGUs in their jurisdictional
boundaries may provide emission rate
credits (ERCs) to adjust CO, emissions,
provided they are connected to the
contiguous U.S. grid and meet other
requirements for eligibility. There are
certain limitations and restrictions for
generating ERCs, and these, as well as
associated requirements, are explained
in section VIII of this preamble.

Following submission of final plans,
the EPA will review plan submittals for
approvability. Given a similar timeline
accorded under section 110 of the CAA,
and the diverse approaches states may
take to meet the CO; emission
performance rates or equivalent
statewide goals in the emission
guidelines, the EPA is extending the
period for EPA review and approval or
disapproval of plans from the four-
month period provided in the EPA
implementing regulations to a twelve-
month period. This timeline will
provide adequate time for the EPA to
review plans and follow notice-and-
comment rulemaking procedures to
ensure an opportunity for public
comment. The EPA, especially through
our regional offices, will be available to
work with states as they develop their
plans, in order to make review of
submitted plans more straightforward
and to minimize the chances of

unexpected issues that could slow down
approval of state plans.

(4) Timing for implementing the CO-
emission guidelines.

The EPA recognizes that the measures
states and utilities have been and will
be taking to reduce CO, emissions from
existing EGUs can take time to
implement. We also recognize that
investments in low-carbon intensity and
RE and in EE strategies are currently
underway and in various stages of
planning and implementation widely
across the country. We carefully
reviewed information submitted to us
regarding the feasible timing of various
measures and identifying concerns that
the required CO, emission reductions
could not be achieved as early as 2020
without compromising electric system
reliability, imposing unnecessary costs
on ratepayers, and requiring
investments in more carbon-intensive
generation, while diverting investment
in cleaner technologies. The record is
compelling. To respond to these
concerns and to reflect the period of
time required for state plan
development and submittal by states,
review and approval by the EPA, and
implementation of approved plans by
states and affected EGUs, the EPA is
determining in this final rule that
affected EGUs will be required to begin
to make reductions by 2022, instead of
2020, as proposed, and meet the final
CO; emission performance rates or
equivalent statewide goals by no later
than 2030. The EPA is establishing an
8-year interim period that begins in
2022 and goes through 2029, and which
is separated into three steps, 2022-2024,
2025-2027, and 2028-2029, each
associated with its own interim goal.
Affected EGUs must meet each of the
interim period step 1, 2, and 3 CO,
emission performance rates, or,
following the emissions reduction
trajectory designed by the state itself,
must meet the equivalent statewide
interim period goals, on average, that a
state may establish over the 8-year
period from 2022-2029. The CAA
section 111(d) plan must include those
specific requirements. Affected EGUs
must also achieve the final CO,
performance rates or the equivalent
statewide goal by 2030 and maintain
that level subsequently. This approach
reflects adjustments to the timeframe
over which reductions must be achieved
that mirror the determination of the
final BSER, which incorporates the
phasing in of the BSER measures in
keeping with the achievability of those
measures. The agency believes that this
approach to timing is reasonable and
appropriate, is consistent with many of
the comments we received, and will
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best support the optimization of overall
CO: reductions, ratepayer affordability
and electricity system reliability.

The EPA recognizes that successfully
achieving reductions by 2022 will be
facilitated by actions and investments
that yield CO, emission reductions prior
to 2022. The final guidelines include
provisions to encourage early actions.
States will be able to take advantage of
the impacts of early investments that
occur prior to the beginning of a plan
performance period. Under a mass-
based plan, those impacts will be
reflected in reductions in the reported
CO; emissions of affected EGUs during
the plan performance period. Under a
rate-based plan, states may recognize
early actions implemented after 2012 by
crediting MWh of electricity generation
and savings that are achieved by those
measures during the interim and final
plan performance periods. This
provision is discussed in section VIII.K
of the preamble.

In addition, to encourage early
investments in RE and demand-side EE,
the EPA is establishing the CEIP.
Through this program, detailed in
section VIII.B of this preamble, states
will have the opportunity to award
allowances and ERCs to qualified
providers that make early investments
in RE, as well as in demand-side EE
programs implemented in low-income
communities. Those states that take
advantage of this option will be eligible
to receive from the EPA matching
allowances or ERCs, up to a total for all
states that represents the equivalent of
300 million short tons of CO, emissions.

The EPA will address design and
implementation details of the CEIP in a
subsequent action. Prior to doing so, the
EPA will engage with states, utilities
and other stakeholders to gather
information regarding their interests and
priorities with regard to implementation
of the CEIP.

The CEIP can play an important role
in supporting one of the critical policy
benefits of this rule. The incentives and
market signal generated by the CEIP can
help sustain the momentum toward
greater RE investment in the period
between now and 2022 so as to offset
any dampening effects that might be
created by setting the period for
mandatory reductions to begin in 2022,
two years later than at proposal.

(5) Community and environmental
justice considerations.

Climate change is an environmental
justice issue. Low-income communities
and communities of color already
overburdened by pollution are
disproportionately affected by climate
change and are less resilient than others
to adapt to or recover from climate-

change impacts. While this rule will
provide broad benefits to communities
across the nation by reducing GHG
emissions, it will be particularly
beneficial to populations that are
disproportionately vulnerable to the
impacts of climate change and air
pollution.

Conventional pollutants emitted by
power plants, such as particulate matter
(PM), SO, hazardous air pollutants
(HAP), and nitrogen oxides (NOy), will
also be reduced as the plants reduce
their carbon emissions. These pollutants
can have significant adverse local and
regional health impacts. The EPA
analyzed the communities in closest
proximity to power plants and found
that they include a higher percentage of
communities of color and low-income
communities than national averages. We
thus expect an important co-benefit of
this rule to be a reduction in the adverse
health impacts of air pollution on these
low-income communities and
communities of color. We refer to these
communities generally as “vulnerable”
or ‘“‘overburdened,” to denote those
communities least resilient to the
impacts of climate change and central to
environmental justice considerations.

While pollution will be cut from
power plants overall, there may be some
relatively small number of coal-fired
plants whose operation and
corresponding emissions increase as
energy providers balance energy
production across their fleets to comply
with state plans. In addition, a number
of the highest-efficiency natural gas-
fired units are also expected to increase
operations, but they have
correspondingly low carbon emissions
and are also characterized by low
emissions of the conventional pollutants
that contribute to adverse health effects
in nearby communities and regionally.
The EPA strongly encourages states to
evaluate the effects of their plans on
vulnerable communities and to take the
steps necessary to ensure that all
communities benefit from the
implementation of this rule. In order to
identify whether state plans are causing
any adverse impacts on overburdened
communities, mindful that substantial
overall reductions, nevertheless, may be
accompanied by potential localized
increases, the EPA intends to perform
an assessment of the implementation of
this rule to determine whether it and
other air quality rules are leading to
improved air quality in all areas or
whether there are localized impacts that
need to be addressed.

Effective engagement between states
and affected communities is critical to
the development of state plans. The EPA
encourages states to identify

communities that may be currently
experiencing adverse, disproportionate
impacts of climate change and air
pollution, how state plan designs may
affect them, and how to most effectively
reach out to them. This final rule
requires that states include in their
initial submittals a description of how
they engaged with vulnerable
communities as they developed their
initial submittals, as well as the means
by which they intend to involve
communities and other stakeholders as
they develop their final plans. The EPA
will provide training and other
resources for states and communities to
facilitate meaningful engagement.

In addition to the benefits for
vulnerable communities from reducing
climate change impacts and effects of
conventional pollutant emissions, this
rule will also help communities by
moving the utility industry toward
cleaner generation and greater EE. The
federal government is committed to
ensuring that all communities share in
these benefits.

The EPA also encourages states to
consider how they may incorporate
approaches already used by other states
to help low-income communities share
in the investments in infrastructure, job
creation, and other benefits that RE and
demand-side EE programs provide, have
access to financial assistance programs,
and minimize any adverse impacts that
their plans could have on communities.
To help support states in taking
concrete actions that provide economic
development, job and electricity bill-
cutting benefits to low-income
communities directly, the EPA has
designed the CEIP specifically to target
the incentives it creates on investments
that benefit low-income communities.

Community and environmental
justice considerations are discussed
further in section IX of this preamble.

(6) Addressing employment concerns.

In addition, the EPA encourages states
in designing their state plans to consider
the effects of their plans on employment
and overall economic development to
assure that the opportunities for
economic growth and jobs that the plans
offer are realized. To the extent possible,
states should try to assure that
communities that can be expected to
experience job losses can also take
advantage of the opportunities for job
growth or otherwise transition to
healthy, sustainable economic growth.
The President has proposed the
POWER+ Plan to help communities
impacted by power sector transition.
The POWER+ plan invests in workers
and jobs, addresses important legacy
costs in coal country, and drives
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development of coal technology.12
Implementation of one key part of the
POWER+ Plan, the Partnerships for
Opportunity and Workforce and
Economic Revitalization (POWER)
initiative, has already begun. The
POWER initiative specifically targets
economic and workforce development
assistance to communities affected by
ongoing changes in the coal industry
and the utility power sector.13

(7) Electric system reliability.

In no small part thanks to the
comments we received and our
extensive consultation with key
agencies responsible for reliability,
including FERC and DOE, among others,
along with EPA’s longstanding
principles in setting emission standards
for the utility power sector, these
guidelines reflect the paramount
importance of ensuring electric system
reliability. The input we received on
this issue focused heavily on the extent
of the reductions required at the
beginning of the interim period,
proposed as 2020. We are addressing
these concerns in large part by moving
the beginning of the period for
mandatory reductions under the
program from 2020 to 2022 and
significantly adjusting the interim goals
so that they provide a less abrupt initial
reduction expectation. This, in turn,
will provide states and utilities with a
great deal more latitude in determining
their emission reduction trajectories
over the interim period. As a result,
there will be more time for planning,
consultation and decision making in the
formulation of state plans and in EGUs’
choice of compliance strategies, all
within the existing extensive structure
of energy planning at the state and
regional levels. These adjustments in
the interim goals are supported by the
information in the record concerning
the time needed to develop and
implement reductions under the BSER.
In addition, the various forms of
flexibility retained and enhanced in this
final rule, including opportunities for
trading within and between states, and
other multi-state compliance
approaches, will further support electric
system reliability.

The final guidelines address electric
system reliability in several additional
important ways. Numerous commenters
urged us to include, as part of the plan
development or approval process, input
from review by energy regulatory
agencies and reliability entities. In the
final rule, we are requiring that each

12 https://www.whitehouse.gov/the-press-office/
2015/03/27/fact-sheet-partnerships-opportunity-
and-workforce-and-economic-revitaliz.

13 http://www.eda.gov/power/.

state demonstrate in its final state plan
submittal that it has considered
reliability issues in developing its plan.
Second, we recognize that issues may
arise during the implementation of the
guidelines that may warrant
adjustments to a state’s plan in order to
maintain electric system reliability. The
final guidelines make clear that states
have the ability to propose amendments
to approved plans in the event that
unanticipated and significant electric
system reliability challenges arise and
compel affected EGUs to generate at
levels that conflict with their
compliance obligations under those
plans.

As a final element of reliability
assurance, the rule also provides for a
reliability safety valve for individual
sources where there is a conflict
between the requirements the state plan
imposes on a specific affected EGU and
the maintenance of electric system
reliability in the face of an extraordinary
and unanticipated event that presents
substantial reliability concerns.

We anticipate that these situations
will be extremely rare because the states
have the flexibility to craft requirements
for their EGUs that will provide long
averaging periods and/or compliance
mechanisms, such as trading, whose
inherent flexibility will make it unlikely
that an individual unit will find itself in
this kind of situation. As one example,
under compliance regimes that allow
individual EGUs to establish
compliance through the acquisition and
holding of allowances or ERCs equal to
their emissions, an EGU’s need to
continue to operate—and emit—for the
purposes of ensuring system reliability
will not put the EGU into non-
compliance, provided, of course, it
obtains the needed allowances or credits
in a timely fashion. We, nevertheless,
agree with many commenters that it is
prudent to provide an electric system
reliability safety valve as a precaution.

Finally, the EPA, DOE and FERC have
agreed to coordinate their efforts, at the
federal level, to help ensure continued
reliable electricity generation and
transmission during the implementation
of the final rule. The three agencies have
set out a memorandum that reflects their
joint understanding of how they will
work together to monitor
implementation, share information, and
to resolve any difficulties that may be
encountered.

As a result of the many features of this
final rule that provide states and
affected EGUs with meaningful time and
decision making latitude, we believe
that the comprehensive safeguards
already in place in the U.S. to ensure
electric system reliability will continue

to operate effectively as affected EGUs
reduce their CO, emissions under this
program.

(8) Outreach and resources for
stakeholders.

To provide states, U.S. territories,
tribes, utilities, communities, and other
interested stakeholders with
understanding about the rule
requirements, and to provide
efficiencies where possible and reduce
the cost and administrative burden, the
EPA will continue to work with states,
tribes, territories, and stakeholders to
provide information and address
questions about the final rule. Outreach
will include opportunities for states and
tribes to participate in briefings,
teleconferences, and meetings about the
final rule. The EPA’s ten regional offices
will continue to be the entry point for
states, tribes and territories to ask
technical and policy questions. The
agency will host (or partner with
appropriate groups to co-host) a number
of webinars about various components
of the final rule; these webinars are
planned for the first two months after
the final rule is issued. The EPA will
also offer consultations with tribal
governments. The EPA will continue
outreach throughout the plan
development and submittal process. The
EPA will use information from this
outreach process to inform the training
and other tools that will be of most use
to the state, tribes, and territories that
are implementing the final rule.

The EPA has worked with
communities, states, tribes and relevant
associations to develop an extensive
training plan that will continue in the
months after the Clean Power Plan is
finalized. The EPA has assembled
resources from a variety of sources to
create a comprehensive training
curriculum for those implementing this
rule. Recorded presentations from the
EPA, DOE and other federal entities will
be available for communities, states, and
others involved in composing and
participating in the development of state
plans. This curriculum is available
online at EPA’s Air Pollution Training
Institute.

The EPA also expects to issue
guidance on specific topics. As
guidance documents, tools, templates
and other resources become available,
the EPA, in consultation with DOE and
other federal agencies, will continue to
make these resources available via a
dedicated Web site.14

We intend to continue to work
actively with states and tribes, as
appropriate, to provide information and
technical support that will be helpful to

14 www.epa.gov/cleanpowerplantoolbox.
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them in developing and implementing
their plans. The EPA will engage in
formal consultations with tribal
governments and provide training
tailored to the needs of tribes and tribal
governments.

Additional detail on aspects of the
final rule is included in several
technical support documents (TSDs)
and memoranda that are available in the
rulemaking docket.

4. Key Changes From Proposal

a. Overview and highlights. As noted
earlier in this overview, the June 2014
proposal for the rule was designed to
meet the fundamental goal of reducing
harmful emissions of CO, from fossil
fuel-fired EGUs in a manner consistent
with the CAA requirements, while
accommodating two important
objectives. The first objective was to
establish guidelines that reflect both the
manner in which the power system
operates and the actions and measures
already underway across states and the
utility power sector that are resulting in
CO; emission reductions. The second
objective was to provide states and
utilities maximum flexibility, control
and choice in meeting their compliance
obligations. In this final rule, the EPA
has focused on changes that, in addition
to being responsive to the critical
concerns and priorities of stakeholders,
more fully accomplish these two crucial
objectives.

To achieve these objectives, the June
2014 proposal featured several
important elements: The building block
approach for the BSER; state-specific,
rather than source-specific, goals; a 10-
year interim goal that could be met “on
average’’ over the 10-year period
between 2020 and 2029; and a
“portfolio” option for state plans. These
features were intended either to capture,
in the emission guidelines, emission
reduction measures already in
widespread use or to maximize the
range of choices that states and utilities
could select in order to achieve their
emission limitations at low cost while
ensuring electric system reliability. In
this final rule, we are retaining the key
design elements of the proposal and
making certain adjustments to respond
to a variety of very constructive
comments on ways that will implement
the CAA section 111(d) requirements
efficiently and effectively.

The building block approach is a key
feature of the proposal that we are
retaining in the final rule, but have
refined to include only the first three
building blocks and to reflect
implementation of the measures
encompassed in the building blocks on
a broad regional grid-level. In the

proposal, we expressed the emission
limitation requirements reflecting the
BSER in terms of the state goals in order
to provide states with maximum
flexibility and latitude. We viewed this
as an important feature because each
state has its own energy profile and
state-specific policies and needs relative
to the production and use of electricity.
In the final rule, we extend that
flexibility significantly in direct
response to comments from states and
utilities. The final rule establishes
source-level emission performance rates
for the source subcategories, while
retaining state-level rate- and mass-
based goals. One of the key messages
conveyed by state and utility
commenters was that the final rule
should make it easier for states to adopt
mass-based programs and for utilities
accustomed to operating across broad
multi-state grids to be able to avail
themselves of more “ready-made”
emissions trading regimes. The
inclusion of both of these new
features—mass-based state goals in
addition to rate-based goals, and source-
level emission performance rates for the
two subcategories of sources—is
intended to make it easier for states and
utilities to achieve these outcomes. In
fact, these additions, together with the
model rules and federal plan being
proposed concurrently with this rule,
should demonstrate the relative ease
with which states can adopt mass-based
trading programs, including interstate
mass-based programs that lend
themselves to the kind of interstate
compliance strategies so well suited for
integration with the current interstate
operations of the overall utility grid.

Many stakeholders conveyed to the
EPA that the proposal’s interim goals for
the 2020-2029 period were designed in
a way that defeated the EPA’s objective
of allowing states and utilities to shape
their emission reduction trajectories.
They pointed out that, in many cases,
the timing and stringency of the states’
interim goals could require actions that
could result in high costs, threaten
electric system reliability or hinder the
deployment of renewable technology. In
response, the EPA has revised the
interim goals in two critical ways. First,
the period for mandatory reductions
begin in 2022 rather than 2020; second,
in keeping with the BSER, emission
reduction requirements are phased in
more gradually over the interim period.
These changes will allow states and
utilities to delineate their own emission
reduction trajectories so as to minimize
costs and foster broader deployment of
RE technologies. The value of these
changes is demonstrated by our analysis

of the final rule, which shows lower
program costs, especially in the early
years of the interim period, and greater
RE deployment, relative to the analysis
of the proposed rule. At the same time,
this re-design of the interim goals,
together with refinements we have made
to state plan requirements and the
inclusion of a reliability safety valve,
provide states, utilities and other
entities with the ability to continue to
guarantee system reliability.

b. Outreach, engagement and
comment record. This final rule is the
product of one of the most extensive
and long-running public engagement
processes the EPA has ever conducted,
starting in the summer of 2013, prior to
proposal, and continuing through
December 2014, when the public
comment period ended, and continuing
beyond that with consultations and
meetings with stakeholders. The result
of this extensive consultation was
millions of comments from
stakeholders, which we have carefully
considered over the past several
months. The EPA gained crucial
insights from the more than 4 million
comments that the agency received on
the proposal and associated documents
leading to this final rulemaking.
Comments were provided by
stakeholders that include state
environmental and energy officials,
tribal officials, public utility
commissioners, system operators,
owners and operators of every type of
power generating facility, other industry
representatives, labor leaders, public
health leaders, public interest
advocates, community and faith leaders,
and members of the public.

The insights gained from public
comments contributed to the
development of final emission
guidelines that build on the proposal
and the alternatives on which we sought
comment. The modifications
incorporated in the final guidelines are
directly responsive to the comments we
received from the many and diverse
stakeholders. The improved guidelines
reflect information and ideas that states
and utilities provided to us about both
the best approach to establishing CO,
emission reduction requirements for
EGUs and the most effective ways to
create true flexibility for states and
utilities in meeting these requirements.
These final rules also reflect the results
of EPA’s robust consultation with
federal, state and regional energy
agencies and authorities, to ensure that
the actions sources will take to reduce
GHG emissions will not compromise
electric system reliability or
affordability of the U.S. electricity
supply. Input and assistance from FERC
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and DOE have been particularly
important in shaping some provisions in
these final guidelines. At the same time,
input from faith-based, community-
based and environmental justice
organizations, who provided thoughtful
comments about the potential impacts
of this rule on pollution levels in
overburdened communities and
economic impacts, including utility
rates in low-income communities, is
also reflected in this rule. The final rule
also reflects our response to concerns
raised by labor leaders regarding the
potential effects on workers and
communities of the transition away
from higher-emitting power generation
to lower- and zero-emitting power
generation.

c. Key changes. The most significant
changes in these final guidelines are: (1)
The period for mandatory emission
reductions beginning in 2022 instead of
2020 and a gradual application of the
BSER over the 2022-2029 interim
period, such that a state has substantial
latitude in selecting its own emission
reduction trajectory or “glide path” over
that period, (2) a revised BSER
determination that focuses on narrower
generation options that do not include
demand-side EE measures and that
includes refinements to the building
blocks, more complete incorporation in
the BSER of the realities of electricity
operations over the three regional
interconnections, and up-to-date
information about the cost and
availability of clean generation options,
(3) establishment of source-specific CO»
emission performance rates that are
uniform across the two fossil fuel-fired
subcategories covered in these
guidelines, as well as rate- and mass-
based state goals, to facilitate emission
trading, including interstate trading and,
in particular, mass-based trading, (4) a
variation on the proposal’s “portfolio”
option for state plans—called here the
“‘state measures”’ approach—that
continues to provide states flexibility
while ensuring that all state plans have
federally enforceable measures as a
backstop, (5) additional, more flexible
options for states and utilities to adopt
multi-state compliance strategies, (6) an
extension of up to two years available to
all states for submittal of their final
compliance plans following making
initial submittals in 2016, (7) provisions
to encourage actions that achieve early
reductions, including a Clean Energy
Incentive Program (CEIP), (8) a
combination of provisions expressly
designed to ensure electric system
reliability, (9) the addition of
employment considerations for states in
plan development, and (10) the

expansion of considerations and
programs for low-income and
vulnerable communities.

We provide summary explanations in
the following paragraphs and more
detailed explanations of all of these
changes in later sections of this
preamble and associated documents.

(1) Mandatory reduction period
beginning in 2022 and a gradual glide
path.

The proposal’s mandatory emission
reduction period beginning in 2020 and
the trajectory of emission reduction
requirements in the interim period were
both the subjects of significant
comment. Earlier this year, FERC
conducted a series of technical
conferences comprising one national
session and three regional sessions. The
information provided by workshop
participants echoed much of the
material that had been submitted to the
comment record for this rulemaking. On
May 15, 2015, the FERC Commissioners,
drawing upon information highlighted
at the technical conferences, transmitted
to the EPA some suggestions for the
final rule. In addition, via comments,
states, utilities, and reliability entities
asked us to ensure adequate time for
them to implement strategies to achieve
CO: reductions. They expressed concern
that, in the proposal, at least some states
would be required to reduce emissions
in 2020 to levels that would require
abrupt shifts in generation in ways that
raised concerns about impacts to
electric system reliability and ratepayer
bills, as well as about stranded assets.
To many commenters, the proposal’s
requirement for CO, emission
reductions beginning in 2020, together
with the stringency of the interim CO»
goal, posed significant reliability
implications, in particular. In this final
rule, the agency is addressing these
concerns, in part, by adjusting the
compliance timeframe from a 10-year
interim period that begins in 2020 to an
8-year interim period that begins in
2022, and by refining the approach for
meeting interim CO, emission
performance rates to be a gradual glide
path separated into three steps, 2022—
2024, 2025-2027, and 2028-2029, that
is also achievable “on average” over the
8-year interim period. In response to the
concerns of commenters that the
proposal’s 10-year interim target failed
to afford sufficient flexibility, the final
guidelines’ approach will provide states
with realistic options for customizing
their emission reduction trajectories. Of
equal importance, the approach
provides more time for planning,
consultation and decision making in the
formulation of state plans and in EGUs’
choices of compliance strategies. Both

FERC’s May 15, 2015 letter and the
comment record, as well as other
information sources, made it clear that
providing sufficient time for planning
and implementation was essential to
ensuring electric system reliability.

The final guidelines’ approach to the
interim emission performance rates is
the result of the application of the
measures constituting the BSER in a
more gradual way, reflecting
stakeholder comments and information
about the appropriate period of time
over which those measures can be
deployed consistent with the BSER
factors of cost and feasibility. In
addition to facilitating reliable system
operations, these changes provide states
and utilities with the latitude to
consider a broader range of options to
achieve the required reductions while
addressing concerns about ratepayer
impacts and stranded assets.

(2) Revised BSER determination.

Commenters urged the EPA to confine
its BSER determination to actions that
involve what they characterized as more
“traditional”” generation. While some
stakeholders recognized demand-side
EE as being an integral part of the
electricity system, with many of the
characteristics of more traditional
generating resources, other stakeholders
did not. As explained in section
V.B.3.c.(8) below, our traditional
interpretation and implementation of
CAA section 111 has allowed regulated
entities to produce as much of a
particular good as they desire, provided
that they do so through an appropriately
clean (or low-emitting) process. While
building blocks 1, 2, and 3 fall squarely
within this paradigm, the proposed
building block 4 does not. In view of
this, since the BSER must serve as the
foundation of the emission guidelines,
the EPA has not included demand-side
EE as part of the final BSER
determination. Thus, neither the final
guidelines’ BSER determination nor the
emission performance rates for the two
subcategories of affected EGUs take into
account demand-side EE. However,
many commenters also urged the EPA to
allow states and sources to rely on
demand-side EE as an element of their
compliance strategies, as demand-side
EE is treated as functionally
interchangeable with other forms of
generation for planning and operational
purposes, as EE measures are in
widespread use across the country and
provide energy savings that reduce
emissions, lower electric bills, and lead
to positive investments and job creation.
We agree, and the final guidelines
provide ample latitude for states and
utilities to rely on demand-side EE in
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meeting emission reduction
requirements.

In response to stakeholder comments
on the first three building blocks and
considerable data in the record, the EPA
has made refinements to the building
blocks, and these are reflected in the
final BSER. Refinements include
adoption of a modified approach to
quantification of the RE component,
exclusion of the proposed nuclear
generation components, and adoption of
a consistent regionalized approach to
quantification of all three building
blocks. The agency also recognizes the
important functional relationship
between the period of time over which
measures are deployed and the
stringency of emission limitations those
measures can achieve practically and at
reasonable cost. Therefore, the final
BSER also reflects adjustments to the
stringency of the building blocks, after
consideration of more and less stringent
levels, and refinements to the timeframe
over which reductions must be
achieved. Sections V.C through V.E of
this preamble provide further
information on the refinements made to
the building blocks and the rationale for
doing so.

Commenters pointed out—and
practical experience confirms—what is
widely known: That the utility power
sector operates over regional
interconnections that are not
constrained by state borders. Across a
variety of issues raised in the proposal,
many commenters urged that the EPA
take that reality into account in
developing this final rule.
Consequently, the BSER determination
itself (as well as a number of new
compliance features included in this
final rule) and the resulting subcategory-
specific emission performance rates take
into account the grid-level operations of
the source category.

The final guidelines’ BSER
determination also takes into account
recent reductions in the cost of clean
energy technology, as well as
projections of continuing cost
reductions, and continuing increases in
RE deployment. We also updated the
underlying analysis with the most
recent Energy Information
Administration (EIA) projections that
show lower growth in electricity
demand between 2020 and 2030 than
previously projected. In keeping with
these recent EIA projections, we expect
the final guidelines will be more
conducive to compliance, consistent
with a strategy that allows for the
cleanest power generation and greater
CO; reductions in 2030 than the
proposal. With a date of 2022, instead
of 2020, as proposed, for the mandatory

CO; emission reduction period to begin,
the final guidelines reflect that the
additional time aligns with the adoption
of lower-cost clean technology and,
thus, its incorporation in the BSER at
higher levels. At the same time, the
2022-2029 interim period will more
easily allow for companies to take
advantage of improved clean energy
technologies as potential least cost
options.

(3) Uniform emission performance
rates.

Some stakeholders commented that
the proposal’s approach of expressing
the BSER in terms of state-specific goals
deviated from the requirements of CAA
section 111 and from previous new
source performance standards (NSPS).
The effect, they stated, was that the
proposal created de facto emission
standards for all affected EGUs but that
these de facto standards varied widely
depending on the state in which a given
EGU happened to be located. Instead,
these and other commenters stated,
section 111 requires that EPA establish
the BSER specifically for affected
sources, rather than by means of merely
setting state-specific goals, and that
these standards be uniform. Still other
commenters observed that the effect of
the approach taken in the proposal of
applying the BSER to each state’s fleet
was to put a greater burden of
reductions on lower-emitting or less
carbon-intensive states and a lesser
emission reduction burden on sources
and states that were higher-emitting or
more carbon-intensive. This, they
argued, was both inequitable and at
odds with the way in which NSPS have
been applied in the past, where the
higher-emitting sources have made the
greater and more cost-effective
reductions, while lower-emitting
sources, whose reduction opportunities
tend to be less cost-effective, have been
required to make fewer reductions to
meet the applicable standard.

At the same time, state and utility
commenters expressed concern that
relying on state-specific goals and state-
by-state planning could introduce
complexity into the otherwise seamless
integrated operation of affected EGUs
across the multi-state grids on which
system operators, states and utilities
currently rely and intend to continue to
rely. Accordingly, they recommended
that the final guidelines facilitate
emissions trading, in particular
interstate trading, which would enable
EGU operators to integrate compliance
with CO, emissions limitations with
facility and grid-level operations. These
sets of comments intersected at the
point at which they focused on the fact
that it is at the source level at which the

standard is set for NSPS and at the
source level at which compliance must
be achieved.

The EPA carefully considered these
comments and while we believe that the
approach we took at proposal was well-
founded and reflected a number of
important considerations, we have
concluded that there is a way to address
these concerns while expanding upon
the advantages offered by the proposal.
Accordingly, the final guidelines
establish uniform rates for the two
subcategories of sources—an approach
that is valuable for creating greater
equity between and among utilities and
states with widely varying emission
levels and for expanding the flexibility
of the program, especially in ways that
have been identified as important to
utilities and states. Specifically, the
final guidelines express the BSER by
means of performance-based CO»
emission rates that are uniform across
each of two subcategories—fossil fuel-
fired electric steam generating units and
stationary combustion turbines—for the
affected EGUs covered by the
guidelines. The rates are determined, in
part, by applying the methodology
identified in the Notice of Data
Availability (NODA) published on
October 30, 2014, which was based on
the proposal’s building block approach.
The final guidelines also maintain the
approach adopted in the proposal of
establishing state-level goals; in the final
rule, those goals are equal to the
weighted aggregate of the two emission
performance rates as applied to the
EGUs in each state.

This approach rectifies what would
have been an inefficient, unintended
outcome of putting the greater reduction
burden on lower-emitting sources and
states while exempting higher-emitting
sources and states. Expressing the BSER
by means of these rates also augments
the range of options for both states and
EGU s for securing needed flexibility.
Inclusion of state goals creates latitude
for states as to how they will meet the
guidelines. States also may meet the
guideline requirements by adopting the
CO- emission performance rates as
emission standards that apply to the
affected EGUs in their jurisdiction. Such
an approach would lend itself to the
ready establishment of intra-state and
interstate trading, with the uniform rate-
based standards of performance
established for each EGU as the basis for
such trading. At the same time, as at
proposal, each state also has the option
of complying with these guidelines by
adopting a plan that takes a different
approach to setting standards of
performance for its EGUs and/or by
applying complementary or alternative
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measures to meet the state goal set by
these guidelines—as either a rate or a
mass total.

During the outreach process and
through comments, a number of state
officials and other stakeholders
expressed concern that the EPA’s
approach at proposal necessitated or
represented a significant intrusion into
state-level energy policy-making,
drawing the EPA well beyond the
bounds of its CAA authority and
expertise. In fact, these final guidelines
are entirely respectful of the EPA’s
responsibility and authority to regulate
sources of air pollution. Instead, by
establishing and operating through
uniform performance rates for the two
subcategories of sources that can be
applied by states at the individual
source level and that can readily be
implemented through emission
standards that incorporate emissions
trading, these final guidelines align with
the approach Congress and the EPA
have consistently taken to regulating
emissions from this and other industrial
sectors, namely setting source-level,
source category-wide standards that
individual sources can meet through a
variety of technologies and measures.

We emphasize, at the same time, that
while the final guidelines express the
BSER by means of source-level CO,
emission performance rates, as well as
state-level goals, as at proposal, each
state will have a goal reflecting its
particular mix of sources, and the final
guidelines retain the flexibility inherent
in the proposal’s state-specific goals
approach (and, as discussed in section
VIII of this preamble, enhanced in
various ways). Thus, in keeping with
the proposal’s flexibility, states may
choose to adopt either the emission
performance rates as emission standards
for their sources, set different but, in the
aggregate, equivalent rates, or fulfill
their obligations by meeting their
respective individual state goals.

(4) State plan approaches.
Commenters expressed support for
the objectives served by the “portfolio”

option in the state plan approaches
included at proposal, but many raised
concerns about its legality, with respect,
in particular, to the CAA’s
enforceability requirements. Some of
these commenters identified a “‘state
commitment approach” with backstop
measures as a variation of the
“portfolio” approach that would retain
the benefits of the “portfolio” approach
while resolving legal and enforceability
concerns. In this final rule, in response
to stakeholder comments on the
portfolio approach and alternative
approaches, the EPA is finalizing two
approaches: A source-based “‘emission

standards” approach, and a “state
measures’” approach. Through the latter,
states may adopt a set of policies and
programs, which would not be federally
enforceable, except that any standards
imposed on affected EGUs would be
federally enforceable. In addition, states
would be required to include federally
enforceable backstop measures
applicable to each affected EGU in the
event that the measures included in the
state plan failed to achieve the state
plan’s emissions reduction trajectory.
Under these guidelines, states can
implement the BSER through standards
of performance incorporating the
uniform performance rates or alternative
but in the aggregate equivalent rates, or
they can adopt plans that achieve in
aggregate the equivalent of the
subcategory-specific CO, emission
performance rates by relying on other
measures undertaken by the state that
complement source-specific
requirements or, save for the contingent
backstop requirement, supplant them
entirely. This revision provides
consistency in the treatment of sources
while still providing maximum
flexibility for states to design their plans
around reduction approaches that best
suit their policy objectives.

(5) Emission trading programs.

Many state and utility commenters
supported the use of mass-based and
rate-based emission trading programs in
state plans, including interstate
emission trading programs, and either
pointed out obstacles to establishing
such programs or suggested approaches
that would enhance states’ and utilities’
ability to create and participate in such
programs.

Through a combination of features
retained from the proposal and changes
made to the proposal, these final
guidelines provide states and utilities
with a panoply of tools that greatly
facilitate their putting in place and
participating in emissions trading
programs. These include: (1) Expressing
BSER in uniform emission performance
rates that states may rely on in setting
emission standards for affected EGUs
such that EGUs operating under such
standards readily qualify to trade with
affected EGUs in states that adopt the
same approach, (2) promulgating state
mass goals so that states can move
quickly to establish mass-based
programs such that their affected EGUs
readily qualify to trade with affected
EGUs in states that adopt the same
approach, and (3) providing EPA
resources and capacity to create a
tracking system to support state
emissions trading programs.

(6) Extension of plan submittal date.

Stakeholders, particularly states,
provided compelling information
establishing that it could take longer
than the agency initially anticipated for
the states to develop and submit their
required plans. While the approach at
proposal reflected the EPA’s conclusion
that it was essential to the
environmental and economic purposes
of this rulemaking that utilities and
states establish the path towards
emissions reductions as early as
possible, we recognize commenters’
concerns. To strike the proper balance,
the EPA has developed a revised state
plan submittal schedule. For states that
cannot submit a final plan by September
6, 2016, the EPA is requiring those
states to make an initial submittal by
that date to assure that states begin to
address the urgent needs for reductions
quickly, and is providing until
September 6, 2018, for states to submit
a final plan, if an extension until that
date is justified, to address the concern
that a submitting state needs more time
to develop comprehensive plans that
reflect the full range of the state’s and
its stakeholders’ interests.

(7) Provisions to encourage early
action.

Many commenters supported
providing incentives for states and
utilities to deploy CO,-reducing
investments, such as RE and demand-
side EE measures, as early as possible.
We also received comments from
stakeholders regarding the
disproportionate burdens that some
communities already bear, and stating
that all communities should have equal
access to the benefits of clean and
affordable energy. The EPA recognizes
the validity and importance of these
perspectives, and as a result has
determined to provide a program—
called the CEIP—in which states may
choose to participate.

The CEIP is designed to incentivize
investment in certain RE and demand-
side EE projects that commence
construction, in the case of RE, or
commence construction, in the case of
demand-side EE, following the
submission of a final state plan to the
EPA, or after September 6, 2018, for
states that choose not to submit a final
state plan by that date, and that generate
MWh (RE) or reduce end-use energy
demand (EE) during 2020 and/or 2021.
State participation in the program is
optional.

Under the CEIP, a state may set aside
allowances from the CO, emission
budget it establishes for the interim plan
performance period or may generate
early action ERCs (ERGs are discussed
in more detail in section VIIL.K.2), and
allocate these allowances or ERCs to
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eligible projects for the MWh those
projects generate or the end-use energy
savings they achieve in 2020 and/or
2021. For each early action allowance or
ERC a state allocates to such projects,
the EPA will provide the state with an
appropriate number of matching
allowances or ERCs for the state to
allocate to the project. The EPA will
match state-issued early action ERCs
and allowances up to an amount that
represents the equivalent of 300 million
short tons of CO, emissions.

For a state to be eligible for a
matching award of allowances or ERCs
from the EPA, it must demonstrate that
it will award allowances or ERCs only
to “eligible” projects. These are projects
that:

e Are located in or benefit a state that
has submitted a final state plan that
includes requirements establishing its
participation in the CEIP;

e Are implemented following the
submission of a final state plan to the
EPA, or after September 6, 2018, for a
state that chooses not to submit a
complete state plan by that date;

e For RE: Generate metered MWh
from any type of wind or solar
resources;

e For EE: Result in quantified and
verified electricity savings (MWh)
through demand-side EE implemented
in low-income communities; and

e Generate or save MWh in 2020 and/
or 2021.

The following provisions outline how
a state may award early action ERCs and
allowances to eligible projects, and how
the EPA will provide matching ERCs or
allowances to states.

¢ For RE projects that generate
metered MWh from any type of wind or
solar resources: For every two MWh
generated, the project will receive one
early action ERC (or the equivalent
number of allowances) from the state,
and the EPA will provide one matching
ERC (or the equivalent number of
allowances) to the state to award to the
project.

¢ For EE projects implemented in
low-income communities: For every two
MWh in end-use demand savings
achieved, the project will receive two
early action ERCs (or the equivalent
number of allowances) from the state,
and the EPA will provide two matching
ERGCs (or the equivalent number of
allowances) to the state to award to the
project.

Early action allowances or ERCs
awarded by the state, and matching
allowances or ERCs awarded by the EPA
pursuant to the CEIP, may be used for
compliance by an affected EGU with its
emission standards and are fully
transferrable prior to such use.

The EPA discusses the CEIP in the
proposed federal plan rule and will
address design and implementation
details of the CEIP in a subsequent
action. Prior to doing so, the EPA will
engage with states, utilities and other
stakeholders to gather information
regarding their interests and priorities
with regard to implementation of the
CEIP.

(8) Provisions for electric system
reliability.

A number of commenters stressed the
importance of final guidelines that
addressed the need to ensure that EGUs
could meet their emission reduction
requirements without being compelled
to take actions that would undermine
electric system reliability. As noted
above, the EPA has consulted
extensively with federal, regional and
state energy agencies, utilities and many
others about reliability concerns and
ways to address them. The final
guidelines support electric system
reliability in a number of ways, some
inherent in the improvements made in
the program’s design and some through
specific provisions we have included in
the final rule. Most important are the
two key changes we made to the interim
goal: Establishing 2022, instead of 2020,
as the period for mandatory emission
reductions begin and phasing in, over
the 8-year period, emission performance
rates such that the level of stringency of
the emission performance rates in 2022—
2024 is significantly less than that for
the years 2028 and 2029. Since states
and utilities need only to meet their
interim goal “on average” over the 8-
year period, these changes provide them
with a great deal of latitude in
determining for themselves their
emission reduction trajectory—and they
have additional time to do so. As a
result, the final guidelines provide the
ingredients that commenters, reliability
entities and expert agencies told the
EPA were essential to ensuring electric
system reliability: Time and flexibility
sufficient to allow for planning,
implementation and the integration of
actions needed to address reliability
while achieving the required emissions
reductions.

In addition, the final guidelines add a
requirement, based on substantial input
from experts in the energy field, for
states to demonstrate that they have
considered electric system reliability in
developing their state plans. The final
rule also offers additional opportunities
that support electric system reliability,
including opportunities for trading
within and between states. The final
guidelines also make clear that states
can adjust their plans in the event that
reliability challenges arise that need to

be remedied by amending the state plan.
In addition, the final rule includes a
reliability safety valve to address
situations where, because of an
unanticipated catastrophic event, there
is a conflict between the requirements
imposed on an affected unit and the
maintenance of reliability.

(9) Approaches for addressing
employment concerns.

Some commenters brought to our
attention the concerns of workers, their
families and communities, particularly
in coal-producing regions and states,
that the ongoing shift toward lower-
carbon electricity generation that the
final rule reflects will cause harm to
communities that are dependent on
coal. Others had concerns about
whether new jobs created as a result of
actions taken pursuant to the final rule
will allow for overall economic
development. In the final rule, the EPA
encourages states, in designing their
state plans, to consider the effects of
their plans on employment and overall
economic development to assure that
the opportunities for economic growth
and jobs that the plans offer are
manifest. We also identify federal
programs, including the multi-agency
Partnerships for Opportunity and
Workforce and Economic Revitalization
(POWER) Initiative.15 The POWER
Initiative is competitively awarding
planning assistance and implementation
grants with funding from the
Department of Commerce, Department
of Labor (DOL), Small Business
Administration, and the Appalachian
Regional Commission,® whose mission
is to assist communities affected by
changes in the coal industry and the
utility power sector.

(10) Community and environmental
justice considerations.

Many community leaders,
environmental justice advocates, faith-
based organizations and others
commented that the benefits of this rule
must be shared broadly across society
and that undue burdens should not be
imposed on low-income ratepayers. We
agree. The federal government is taking
significant steps to help low-income
families and individuals gain access to
RE and demand-side EE through new
initiatives involving, for example,
increasing solar energy systems in
federally subsidized homes and
supporting solar systems for others with
low incomes. The final rule ensures that
bill-lowering measures such as demand-
side EE continue to be a major

15 http://www.eda.gov/power/.

16 https://www.whitehouse.gov/the-press-office/
2015/03/27/fact-sheet-partnerships-opportunity-
and-workforce-and-economic-revitaliz.
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compliance option. The CEIP will
encourage early investment in these
types of projects as well. In addition to
carbon reduction benefits, we expect
significant near- and long-term public
health benefits in communities as
conventional air pollutants are reduced
along with GHGs. However, some
stakeholders expressed concerns about
the possibility of localized increases in
emissions from some power plants as
the utility industry complies with state
plans, in particular in communities
already disproportionately affected by
air pollution. This rule sets expectations
for states to engage with vulnerable
communities as they develop their
plans, so that impacts on these
communities are considered as plans are
designed. The EPA also encourages
states to engage with workers in the
utility power and related sectors, as well
as their worker representatives, so that
impacts on their communities may be
considered. The EPA commits, once
implementation is under way, to assess
the impacts of this rule. Likewise, we
encourage states to evaluate the effects
of their plans to ensure that there are no
disproportionate adverse impacts on
their communities.

5. Additional Context for This Final
Rule

a. Climate change impacts. This final
rule is an important step in an essential
series of long-term actions that are
achieving and must continue to achieve
the GHG emission reductions needed to
address the serious threat of climate
change, and constitutes a major
commitment—and international
leadership-by-doing—on the part of the
U.S., one of the world’s largest GHG
emitters. GHG pollution threatens the
American public by leading to damaging
and long-lasting changes in our climate
that can have a range of severe negative
effects on human health and the
environment. CO; is the primary GHG
pollutant, accounting for nearly three-
quarters of global GHG emissions!” and
82 percent of U.S. GHG emissions.18
The May 2014 report of the National
Climate Assessment '° concluded that

17 Intergovernmental Panel on Climate Change
(IPCC) report, “Contribution of Working Group I to
the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change,” 2007.
Available at http://epa.gov/climatechange/
ghgemissions/global.html.

18 From Table ES-2 “Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2013”,
Report EPA 430-R-15-004, United States
Environmental Protection Agency, April 15, 2015.
Available at http://epa.gov/climatechange/
ghgemissions/usinventoryreport.html.

197.S. Global Change Research Program, Climate
Change Impacts in the United States: The Third
National Climate Assessment, May 2014. Available
at http://nca2014.globalchange.gov/.

climate change impacts are already
manifesting themselves and imposing
losses and costs. The report documents
increases in extreme weather and
climate events in recent decades, with
resulting damage and disruption to
human well-being, infrastructure,
ecosystems, and agriculture, and
projects continued increases in impacts
across a wide range of communities,
sectors, and ecosystems. New scientific
assessments since 2009, when the EPA
determined that GHGs pose a threat to
human health and the environment (the
“Endangerment Finding”), highlight the
urgency of addressing the rising
concentration of CO; in the atmosphere.
Certain groups, including children, the
elderly, and the poor, are most
vulnerable to climate-related effects.
Recent studies also find that certain
communities, including low-income
communities and some communities of
color (more specifically, populations
defined jointly by ethnic/racial
characteristics and geographic location),
are disproportionately affected by
certain climate change related impacts—
including heat waves, degraded air
quality, and extreme weather events—
which are associated with increased
deaths, illnesses, and economic
challenges. Studies also find that
climate change poses particular threats
to the health, well-being, and ways of
life of indigenous peoples in the U.S.

b. The utility power sector. One of the
strategies of the President’s Climate
Action Plan is to reduce CO, emissions
from power plants.20 This is because
fossil fuel-fired EGUs are by far the
largest emitters of GHGs, primarily in
the form of CO,. Among stationary
sources in the U.S. and among fossil
fuel-fired EGUs, coal-fired units are by
far the largest emitters of GHGs. To
accomplish the goal of reducing CO,
emissions from power plants, President
Obama issued a Presidential
Memorandum 2* that recognized the
importance of significant and prompt
action. The Memorandum directed the
EPA to complete carbon pollution
standards, regulations or guidelines, as
appropriate, for new, modified,
reconstructed and existing power
plants, and in doing so to build on state
leadership in moving toward a cleaner
power sector. In this action and the
concurrent CAA section 111(b) rule, the
EPA is finalizing regulations to reduce

20 The President’s Climate Action Plan, June
2013. http://www.whitehouse.gov/sites/default/
files/image/president27sclimateactionplan.pdf.

21 Presidential Memorandum—Power Sector
Carbon Pollution Standards, June 25, 2013. http://
www.whitehouse.gov/the-press-office/2013/06/25/
presidential-memorandum-power-sector-carbon-
pollution-standards.

GHG emissions from fossil fuel-fired
EGUs. This CAA section 111(d) action
builds on actions states and utilities are
already taking to move toward cleaner
generation of electric power.

The utility power sector is unlike
other industrial sectors. In other sectors,
sources effectively operate
independently and on a local-site scale,
with control of their physical operations
resting in the hands of their respective
owners and operators. Pollution control
standards, which focus on each source
in a non-utility industrial source
category, have reflected the standalone
character of individual source
investment decision-making and
operations.

In stark contrast, the utility power
sector comprises a unique system of
electricity resources, including the
EGUs affected under these guidelines,
that operate in a complex and
interconnected grid where electricity
generally flows freely (e.g., portions of
the system cannot be easily isolated
through the use of switches or valves as
can be done in other networked systems
like trains and pipeline systems). That
grid is physically interconnected and
operated on an integrated basis across
large regions. In this interconnected
system, system operators, whose
decisions, protocols, and actions, to a
significant extent, dictate the operations
of individual EGUs and large ensembles
of EGUs, must reliably balance supply
and demand using available generation
and demand-side resources, including
EE, demand response and a wide range
of low- and zero-emitting sources. These
resources are managed to meet the
system needs in a reliable and efficient
manner. Each aspect of this
interconnected system is highly
regulated and coordinated, with supply
and demand constantly being balanced
to meet system needs. Each step of the
process from the electric generator to
the end user is highly regulated by
multiple entities working in
coordination and considering overall
system reliability. For example, in an
independent system operator (ISO) or
regional transmission organization
(RTO) with a centralized, organized
capacity market, electric generators are
paid to be available to run when
needed, must bid into energy markets,
must respond to dispatch instructions,
and must have permission to schedule
maintenance. The ISO/RTO dispatches
resources in a way that maintains
electric system reliability.

The approach we take in the final
guidelines—both in the way we defined
the BSER and established the resulting
emission performance rates, and in the
ranges of options we created for states
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and affected EGUs—is consistent with,
and in some ways mirrors, the
interconnected, interdependent and
highly regulated nature of the utility
power sector, the daily operation of
affected EGUs within this framework,
and the critical role of utilities in
providing reliable, affordable electricity
at all times and in all places within this
complex, regulated system. Thus, not
only do these guidelines put a premium
on providing as much flexibility and
latitude as possible for states and
utilities, they also recognize that a given
EGU’s operations are determined by the
availability and use of other generation
resources to which it is physically
connected and by the collective
operating regime that integrates that
individual EGU’s activity with other
resources across the grid.

In this integrated system, numerous
entities have both the capability and the
responsibility to maintain a reliable
electric system. FERC, DOE, state public
utility commissions, ISOs, RTOs, other
planning authorities, and the North
American Electric Reliability
Corporation (NERC), all contribute to
ensuring the reliability of the electric
system in the U.S. Critical to this
function are dispatch tools, applied
primarily by RTOs, ISOs, and balancing
authorities, that operate such that
actions taken or costs incurred at one
source directly affect or cause actions to
occur at other sources. Generation,
outages, and transmission changes in
one part of the synchronous grid can
affect the entire interconnected grid.22
The interconnection is such that “[i]f a
generator is lost in New York City, its
effect is felt in Georgia, Florida,
Minneapolis, St. Louis, and New
Orleans.” 23 The U.S. Supreme Court
has explicitly recognized the
interconnected nature of the electricity
grid.2+

22 Casazza, J. and Delea, F., Understanding
Electric Power Systems, IEEE Press, at 159 (2d ed.
2010).

23 Casazza, J. and Delea, F., Understanding
Electric Power Systems, IEEE Press, at 160 (2d ed.
2010).

24 Federal Power Comm’n v. Florida Power &
Light Co., 404 U.S. 453, at 460 (1972) (quoting a
Federal Power Commission hearing examiner, “* ‘If
a housewife in Atlanta on the Georgia system turns
on a light, every generator on Florida’s system
almost instantly is caused to produce some quantity
of additional electric energy which serves to
maintain the balance in the interconnected system
between generation and load.””’) (citation omitted).
See also New York v. FERC, 535 U.S. 1, at 7-8
(2002) (stating that “any electricity that enters the
grid immediately becomes a part of a vast pool of
energy that is constantly moving in interstate
commerce.”’) (citation omitted). In Federal Power
Comm’n v. Southern California Edison Co., 376
U.S. 205 (1964), the Supreme Court found that a
sale for resale of electricity from Southern
California Edison to the City of Colton, which took

The uniqueness of the utility power
sector inevitably affects the way in
which environmental regulations are
designed. When the EPA promulgates
environmental regulations that affect the
utility power sector, as we have done
numerous times over the past four
decades, we do so with the awareness
of the importance of the efficient and
continuous, uninterrupted operation of
the interconnected electricity system in
which EGUs participate. We also keep
in mind the unique product that this
interconnected system provides—
electricity services—and the critical role
of this sector to the U.S. economy and
to the fundamental well-being of all
Americans.

In the context of environmental
regulation, Congress, the EPA and the
states all have recognized—as we do in
these final guidelines—that electricity
production takes place, at least to some
extent, interchangeably between and
among multiple generation facilities and
different types of generation. This is
evidenced in the enactment or
promulgation of pollution reduction
programs, such as Title IV of the CAA,
the NOx state implementation plan (SIP)
Call, the Cross-State Air Pollution Rule
(CSAPR), and the Regional Greenhouse
Gas Initiative (RGGI). As these actions
show, both Congress and the EPA have
consistently tailored legislation and
regulations affecting the utility power
sector to its unique characteristics. For
example, in Title IV of the Clean Air Act
Amendments of 1990, Congress
established a pollution reduction
program specifically for fossil fuel-fired
EGUs and designed the SO, portion of
that program with express recognition of
the sector’s ability to shift generation
among various EGUs, which enabled
pollution reduction by increasing
reliance on natural gas-fired units and
RE. Similarly, in the NOx SIP Call, the
Clean Air Interstate Rule (CAIR), and
CSAPR, the EPA established pollution
reduction programs focused on fossil
fuel-fired EGUs and designed those
programs with express recognition of
the sector’s ability to shift generation
among various EGUs. In this action, we
continue that approach. Both the
subcategory-specific emission
performance rates, and the pathways
offered to achieve them, reflect and are

place solely in California, was under Federal Power
Commission jurisdiction because some of the
electricity that Southern California Edison marketed
came from out of state. The Supreme Court stated
that, «“ ‘federal jurisdiction was to follow the flow

of electric energy, an engineering and scientific,
rather than a legalistic or governmental, test.”” Id.
at 210, quoting Connecticut Light & Power Co. v.
Federal Power Commission, 324 U.S. 515, 529
(1945) (emphasis omitted).

tailored to the unique characteristics of
the utility power sector.

The way that power is produced,
distributed and used in the U.S. is
already changing as a result of
advancements in innovative power
sector technologies and in the
availability and cost of low-carbon fuel,
RE and demand-side EE technologies, as
well as economic conditions. These
changes are taking place at a time when
the average age of the coal-fired
generating fleet is approaching that at
which utilities and states undertake
significant new investments to address
aging assets. In 2025, the average age of
the coal-fired generating fleet is
projected to be 49 years old, and 20
percent of those units would be more
than 60 years old if they remain in
operation at that time. Therefore, even
in the absence of additional
environmental regulation, states and
utilities can be expected to be, and
already are, making plans for and
investing in the next generation of
power production, simply because of
the need to take account of the age of
current assets and infrastructure.
Historically, the industry has invested
about $100 billion a year in capital
improvements. These guidelines will
help ensure that, as those necessary
investments are being made, they are
integrated with the need to address GHG
pollution from the sector.

At the same time, owners/operators of
affected EGUs are already pursuing the
types of measures contemplated in this
rule. Out of 404 entities identified as
owners or operators of affected EGUs,
representing ownership of 82 percent of
the total capacity of the affected EGUs,
178 already own RE generating capacity
in addition to fossil fuel-fired generating
capacity. In fact, these entities already
own aggregate amounts of RE generating
capacity equal to 25 percent of the
aggregate amounts of their affected EGU
capacity.2® In addition, funding for
utility EE programs has been growing
rapidly, increasing from $1.6 billion in
2006 to $6.3 billion in 2013.

The final guidelines are based on, and
reinforce, the actions already being
taken by states and utilities to upgrade
aging electricity infrastructure with 21st
century technologies. The guidelines
will ensure that these trends continue in
ways that are consistent with the long-
term planning and investment processes
already used in the utility power sector.
This final rule provides flexibility for
states to build upon their progress, and
the progress of cities and towns, in
addressing GHGs, and minimizes

25 SNL Energy. Data used with permission.
Accessed on June 9, 2015.
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additional requirements for existing
programs where possible. It also allows
states to pursue policies to reduce
carbon pollution that: (1) Continue to
rely on a diverse set of energy resources;
(2) ensure electric system reliability; (3)
provide affordable electricity; (4)
recognize investments that states and
power companies are already making;
and (5) tailor plans to meet their
respective energy, environmental and
economic needs and goals, and those of
their local communities. Thus, the final
guidelines will achieve meaningful CO»
emission reductions while maintaining
the reliability and affordability of
electricity in the U.S.

6. Projected National-Level Emission
Reductions

Under the final guidelines, the EPA
projects annual CO, reductions of 22 to
23 percent below 2005 levels in 2020,
28 to 29 percent below 2005 levels in
2025, and 32 percent below 2005 levels
in 2030. These guidelines will also
result in important reductions in
emissions of criteria air pollutants,
including SO,, NOx, and directly-
emitted fine particulate matter (PM, s).
A thorough discussion of the EPA’s
analysis is presented in Section XI.A of
this preamble and in Chapter 3 of the
Regulatory Impact Analysis (RIA)
included in the docket for this
rulemaking.

7. Costs and Benefits

Actions taken to comply with the
final guidelines will reduce emissions of
CO: and other air pollutants, including
SO,, NOx, and directly emitted PM, s
from the utility power sector. States will
make the ultimate determination as to
how the emission guidelines are

implemented. Thus, all costs and
benefits reported for this action are
illustrative estimates. The illustrative
costs and benefits are based upon
compliance approaches that reflect a
range of measures consisting of
improved operations at EGUs,
dispatching lower-emitting EGUs and
zero-emitting energy sources, and
increasing levels of end-use EE.

Because of the range of choices
available to states and the lack of a
priori knowledge about the specific
choices states will make in response to
the final goals, the RIA for this final
action presents two scenarios designed
to achieve these goals, which we term
the “rate-based” illustrative plan
approach and the “mass-based”
illustrative plan approach.

In summary, we estimate the total
combined climate benefits and health
co-benefits for the rate-based approach
to be $3.5 to $4.6 billion in 2020, $18
to $28 billion in 2025, and $34 to $54
billion in 2030 (3 percent discount rate,
2011$). Total combined climate benefits
and health co-benefits for the mass-
based approach are estimated to be $5.3
to $8.1 billion in 2020, $19 to $29
billion in 2025, and $32 to $48 billion
in 2030 (3 percent discount rate, 20118).
A summary of the emission reductions
and monetized benefits estimated for
this rule at all discount rates is provided
in Tables 15 through 22 of this
preamble.

The annual compliance costs are
estimated using the Integrated Planning
Model (IPM) and include demand-side
EE program and participant costs as
well as monitoring, reporting and
recordkeeping costs. In 2020, total
compliance costs of the final guidelines

are approximately $2.5 billion (2011$)
under the rate-based approach and $1.4
billion (2011$) under the mass-based
approach. In 2025, total compliance
costs of the final guidelines are
approximately $1.0 billion (20118$)
under the rate-based approach and $3.0
billion (2011$) under the mass-based
approach. In 2030, total compliance
costs of the final guidelines are
approximately $8.4 billion (2011$)
under the rate-based approach and $5.1
billion (2011$) under the mass-based
approach.

The quantified net benefits (the
difference between monetized benefits
and compliance costs) in 2020 are
estimated to range from $1.0 billion to
$2.1 billion (20118$) using a 3 percent
discount rate (model average) under the
rate-based approach and from $3.9
billion to $6.7 billion (2011$) using a 3
percent discount rate (model average)
under the mass-based approach. In
2025, the quantified net benefits (the
difference between monetized benefits
and compliance costs) in 2025 are
estimated to range from $17 billion to
$27 billion (2011$) using a 3 percent
discount rate (model average) under the
rate-based approach and from $16
billion to $26 billion (2011$) using a 3
percent discount rate (model average)
under the mass-based approach. In
2030, the quantified net benefits (the
difference between monetized benefits
and compliance costs) in 2030 are
estimated to range from $26 billion to
$45 billion (2011$) using a 3 percent
discount rate (model average) under the
rate-based approach and from $26
billion to $43 billion (2011$) using a 3
percent discount rate (model average)
under the mass-based approach.



64680 Federal Register/Vol. 80, No. 205/Friday, October 23, 2015/Rules and Regulations

TABLE 1—SUMMARY OF THE MONETIZED BENEFITS, COMPLIANCE COSTS, AND NET BENEFITS FOR THE FINAL GUIDELINES
IN 2020, 2025, AND 20302 UNDER THE RATE-BASED ILLUSTRATIVE PLAN APPROACH
[Billions of 2011$]

Rate-based approach, 2020

o D 7% Discount
3% Discount rate rate
Climate benefitSP .........ccccuieiiiiieeceeeecee e $2.8
Air pollution health co-benefits e .......ccccceriiririiniiiiieeees BO.70 10 $1.8 oottt $0.64 to $1.7.
Total Compliance Costs d $2.5 ... | $2.5.
Net Monetized Benefits B1.010 2.1 oo $1.0 to $2.0.

Non-monetized Benefits .........ccociiiiiiiiiiien Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO,.

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

Rate-based approach, 2025

Climate benefitsS® ..o $10

Air pollution health co-benefitSc ........ccovvevevieceniee e B7.410 $18 oo $6.7 to $16.
Total Compliance Costs? ........ e | $1.0 . . | $1.0.

Net Monetized BenefitSe .......ccccovveveviiiececeeeeeee e $17 to $27 $16 to $25.

Non-monetized Benefits ..., Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO..

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

Rate-based approach, 2030

Climate bENefitS® ......ccccevieirieereee e $20

Air pollution health co-benefitSc ......c.ccvvveverveciniece e $14 to $34 $13 to $31.
Total Compliance Costsd $8.4 ..o ... | $8.4.

Net Monetized Benefits ¢ $26 to $45 $25 to $43.

Non-monetized Benefits .........coooiiiiiiiiie e Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO..

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

aAll are rounded to two significant figures, so figures may not sum.

bThe climate benefit estimate in this summary table reflects global impacts from CO, emission changes and does not account for changes in
non-CO, GHG emissions. Also, different discount rates are applied to SC—CO, than to the other estimates because CO, emissions are long-lived
and subsequent damages occur over many years. The benefit estimates in this table are based on the average SCC estimated for a 3 percent
discount rate, however we emphasize the importance and value of considering the full range of SC-CO, values. As shown in the RIA, climate
benefits are also estimated using the other three SC-CO, estimates (model average at 2.5 percent discount rate, 3 percent, and 5 percent; 95th
percentile at 3 percent). The SC-CO, estimates are year-specific and increase over time.

cThe air pollution health co-benefits reflect reduced exposure to PM,s and ozone associated with emission reductions of directly emitted
PM, s, SO, and NOx. The range reflects the use of concentration-response functions from different epidemiology studies. The reduction in pre-
mature fatalities each year accounts for over 98 percent of total monetized co-benefits from PM, s and ozone. These models assume that all fine
particles, regardless of their chemical composition, are equally potent in causing premature mortality because the scientific evidence is not yet
sufficient to allow differentiation of effect estimates by particle type.

dTotal costs are approximated by the illustrative compliance costs estimated using the Integrated Planning Model for the final guidelines and a
discount rate of approximately 5%. This estimate includes monitoring, recordkeeping, and reporting costs and demand-side EE program and par-
ticipant costs.

eThe estimates of net benefits in this summary table are calculated using the global SC—CO, at a 3 percent discount rate (model average).
The RIA includes combined climate and health estimates based on additional discount rates.
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TABLE 2—SUMMARY OF THE MONETIZED BENEFITS, COMPLIANCE COSTS, AND NET BENEFITS FOR THE FINAL GUIDELINES
IN 2020, 2025 AND 20302 UNDER THE MASS-BASED ILLUSTRATIVE PLAN APPROACH
[Billions of 2011$]

Mass-based approach, 2020

o D 7% Discount
3% Discount rate rate
Climate benefitSP .........ccccuieiiiiieeceeeecee e $3.3
Air pollution health co-benefits e .......ccccceriiririiniiiiieeees $2.0 to $4.8 $1.8 to $4.4.
Total Compliance Costs d $1.4 . | $1.4.
Net Monetized Benefits ¢ $3.9 to $6.7 $3.7 to $6.3.
Non-monetized Benefits ..........cooocviiieiiiiiiiiieieeeeceeee e, Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO,.

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

Mass-based approach, 2025

Climate benefits® $12
Air pollution health co-benefitSc ........ccovvevevieceniee e B7.1 10 $17 o $6.5 to $16.
Total Compliance Costs? ........ e | $3.0 ... . | $3.0.
Net Monetized Benefitse ........cccoociiiiiiiiiiiieeeeeeeen $16 to $26 $15 to $24.

Non-monetized Benefits ..., Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO..

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

Mass-based approach, 2030

Climate bENefitS® ......ccccevieirieereee e $20

Air pollution health co-benefitSc ......c.ccvvveverveciniece e $12 to $28 $11 to $26.
Total Compliance Costsd $5.1 e, ... | $5.1.

Net Monetized Benefits ¢ $26 to $43 $25 to $40.

Non-monetized Benefits .........coooiiiiiiiiie e Non-monetized climate benefits.

Reductions in exposure to ambient NO, and SO..

Reductions in mercury deposition.

Ecosystem benefits associated with reductions in emissions of NOx, SO,, PM,
and mercury.

Visibility impairment.

aAll are rounded to two significant figures, so figures may not sum.

bThe climate benefit estimate in this summary table reflects global impacts from CO, emission changes and does not account for changes in
non-CO, GHG emissions. Also, different discount rates are applied to SC—CO, than to the other estimates because CO, emissions are long-lived
and subsequent damages occur over many years. The benefit estimates in this table are based on the average SC—CO, estimated for a 3 per-
cent discount rate, however we emphasize the importance and value of considering the full range of SC-CO, values. As shown in the RIA, cli-
mate benefits are also estimated using the other three SC—CO, estimates (model average at 2.5 percent discount rate, 3 percent, and 5 percent;
95th percentile at 3 percent). The SC—CO, estimates are year-specific and increase over time.

cThe air pollution health co-benefits reflect reduced exposure to PM,s and ozone associated with emission reductions of directly emitted
PM, s, SO, and NOx. The range reflects the use of concentration-response functions from different epidemiology studies. The reduction in pre-
mature fatalities each year accounts for over 98 percent of total monetized co-benefits from PM, s and ozone. These models assume that all fine
particles, regardless of their chemical composition, are equally potent in causing premature mortality because the scientific evidence is not yet
sufficient to allow differentiation of effect estimates by particle type.

dTotal costs are approximated by the illustrative compliance costs estimated using the Integrated Planning Model for the final guidelines and a
discount rate of approximately 5 percent. This estimate includes monitoring, recordkeeping, and reporting costs and demand-side EE program
and participant costs.

eThe estimates of net benefits in this summary table are calculated using the global SC—CO, at a 3 percent discount rate (model average).
The RIA includes combined climate and health estimates based on additional discount rates.
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There are additional important
benefits that the EPA could not
monetize. Due to current data and
modeling limitations, our estimates of
the benefits from reducing CO»
emissions do not include important
impacts like ocean acidification or
potential tipping points in natural or
managed ecosystems. The unquantified
benefits also include climate benefits
from reducing emissions of non-CO,
GHGs (e.g., nitrous oxide and
methane) 26 and co-benefits from
reducing direct exposure to SO, NOx,
and HAP (e.g., mercury and hydrogen
chloride), as well as from reducing
ecosystem effects and visibility
impairment.

We project employment gains and
losses relative to base case for different
types of labor, including construction,
plant operation and maintenance, coal
and natural gas production, and
demand-side EE. In 2030, we project a
net decrease in job-years of about 31,000
under the rate-based approach and
34,000 under the mass-based
approach 27 for construction, plant
operation and maintenance, and coal
and natural gas and a gain of 52,000 to
83,000 jobs in the demand-side EE
sector under either approach. Actual
employment impacts will depend upon
measures taken by states in their state
plans and the specific actions sources
take to comply.

Based upon the foregoing, it is clear
that the monetized benefits of this rule
are substantial and far outweigh the
costs.

B. Organization and Approach for This
Rule

This final rule establishes the EPA’s
emission guidelines for states to follow
in developing plans to reduce CO»
emissions from the utility power sector.
Section II of this preamble provides
background information on climate
change impacts from GHG emissions,
GHG emissions from fossil fuel-fired
EGUs, the utility power sector, the CAA
section 111(d) requirements, EPA
actions prior to this final action,
outreach and consultations, and the
number and extent of comments
received. In section III of the preamble,

26 Although CO: is the predominant greenhouse
gas released by the power sector, electricity
generating units also emit small amounts of nitrous
oxide and methane. For more detail about power
sector emissions, see RIA Chapter 2 and the U.S.
Greenhouse Gas Reporting Program’s power sector
summary, http://www.epa.gov/ghgreporting/
ghgdata/reported/powerplants.html.

27 A job-year is not an individual job; rather, a
job-year is the amount of work performed by the
equivalent of one full-time individual for one year.
For example, 20 job-years in 2025 may represent 20
full-time jobs or 40 half-time jobs.

we present a summary of the rule
requirements and the legal basis for
these. Section IV explains the EPA
authority to regulate CO, and EGUs,
identifies affected EGUs, and describes
the proposed treatment of source
categories. Section V describes the
agency’s determination of the BSER
using three building blocks and our key
considerations in making the
determination. Section VI provides the
subcategory-specific emission
performance rates, and section VII
provides equivalent statewide rate-
based and mass-based goals. Section
VIII then describes state plan
approaches and the requirements, and
flexibilities, for state plans, followed by
section IX, in which considerations for
communities are described. Interactions
between this final rule and other EPA
programs and rules are discussed in
section X. Impacts of the proposed
action are then described in section XI,
followed by a discussion of statutory
and executive order reviews in section
XII and the statutory authority for this
action in section XIII.

We note that this rulemaking is being
promulgated concurrently with two
related actions in this issue of the
Federal Register: The final NSPS for
CO; emissions from newly constructed,
modified, and reconstructed EGUs,
which is being promulgated under CAA
section 111(b), and the proposed federal
plan and model rules. These
rulemakings have their own rulemaking
dockets.

II. Background

In this section, we discuss climate
change impacts from GHG emissions,
both on public health and public
welfare. We also present information
about GHG emissions from fossil fuel-
fired EGUs, the challenges associated
with controlling carbon dioxide
emissions, the uniqueness of the utility
power sector, and recent and continuing
trends and transitions in the utility
power sector. In addition, we briefly
describe CAA regulations for power
plants, provide highlights of
Congressional awareness of climate
change and international agreements
and actions, and summarize statutory
and regulatory requirements relevant to
this rulemaking. In addition, we provide
background information on the EPA’s
June 18, 2014 Clean Power Plan
proposal, the November 4, 2014
supplemental proposal, and other
actions associated with this
rulemaking,28 followed by information

28 The EPA also published in the Federal Register
a notice of data availability (79 FR 64543;
November 8, 2014) and a notice on the translation

on stakeholder outreach and
consultations and the comments that the
EPA received prior to issuing this final
rulemaking.

A. Climate Change Impacts From GHG
Emissions

According to the National Research
Council, “Emissions of CO, from the
burning of fossil fuels have ushered in
a new epoch where human activities
will largely determine the evolution of
Earth’s climate. Because CO, in the
atmosphere is long lived, it can
effectively lock Earth and future
generations into a range of impacts,
some of which could become very
severe. Therefore, emission reduction
choices made today matter in
determining impacts experienced not
just over the next few decades, but in
the coming centuries and millennia.” 29

In 2009, based on a large body of
robust and compelling scientific
evidence, the EPA Administrator issued
the Endangerment Finding under CAA
section 202(a)(1).3° In the Endangerment
Finding, the Administrator found that
the current, elevated concentrations of
GHGs in the atmosphere—already at
levels unprecedented in human
history—may reasonably be anticipated
to endanger public health and welfare of
current and future generations in the
U.S. We summarize these adverse
effects on public health and welfare
briefly here.

1. Public Health Impacts Detailed in the
2009 Endangerment Finding

Climate change caused by human
emissions of GHGs threatens the health
of Americans in multiple ways. By
raising average temperatures, climate
change increases the likelihood of heat
waves, which are associated with
increased deaths and illnesses. While
climate change also increases the
likelihood of reductions in cold-related
mortality, evidence indicates that the
increases in heat mortality will be larger
than the decreases in cold mortality in
the U.S. Compared to a future without
climate change, climate change is
expected to increase ozone pollution
over broad areas of the U.S., especially
on the highest ozone days and in the
largest metropolitan areas with the
worst ozone problems, and thereby
increase the risk of morbidity and
mortality. Climate change is also

of emission rate-based CO, goals to mass-based
equivalents (79 FR 67406; November 13, 2014).

29 National Research Council, Climate
Stabilization Targets, p.3.

30 “Endangerment and Cause or Contribute
Findings for Greenhouse Gases Under Section
202(a) of the Clean Air Act,” 74 FR 66496 (Dec. 15,
2009) (“Endangerment Finding”).
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expected to cause more intense
hurricanes and more frequent and
intense storms and heavy precipitation,
with impacts on other areas of public
health, such as the potential for
increased deaths, injuries, infectious
and waterborne diseases, and stress-
related disorders. Children, the elderly,
and the poor are among the most
vulnerable to these climate-related
health effects.

2. Public Welfare Impacts Detailed in
the 2009 Endangerment Finding

Climate change impacts touch nearly
every aspect of public welfare. Among
the multiple threats caused by human
emissions of GHGs, climate changes are
expected to place large areas of the
country at serious risk of reduced water
supplies, increased water pollution, and
increased occurrence of extreme events
such as floods and droughts. Coastal
areas are expected to face a multitude of
increased risks, particularly from rising
sea level and increases in the severity of
storms. These communities face storm
and flooding damage to property, or
even loss of land due to inundation,
erosion, wetland submergence and
habitat loss.

Impacts of climate change on public
welfare also include threats to social
and ecosystem services. Climate change
is expected to result in an increase in
peak electricity demand. Extreme
weather from climate change threatens
energy, transportation, and water
resource infrastructure. Climate change
may also exacerbate ongoing
environmental pressures in certain
settlements, particularly in Alaskan
indigenous communities, and is very
likely to fundamentally rearrange U.S.
ecosystems over the 21st century.
Though some benefits may balance
adverse effects on agriculture and
forestry in the next few decades, the
body of evidence points towards
increasing risks of net adverse impacts
on U.S. food production, agriculture and
forest productivity as temperature
continues to rise. These impacts are
global and may exacerbate problems
outside the U.S. that raise humanitarian,
trade, and national security issues for
the U.S.

3. New Scientific Assessments and
Observations

Since the administrative record
concerning the Endangerment Finding
closed following the EPA’s 2010
Reconsideration Denial, the climate has
continued to change, with new records
being set for a number of climate
indicators such as global average surface
temperatures, Arctic sea ice retreat, CO-
concentrations, and sea level rise.

Additionally, a number of major
scientific assessments have been
released that improve understanding of
the climate system and strengthen the
case that GHGs endanger public health
and welfare both for current and future
generations. These assessments, from
the Intergovernmental Panel on Climate
Change (IPCC), the U.S. Global Change
Research Program (USGCRP), and the
National Research Council (NRC),
include: IPCC’s 2012 Special Report on
Managing the Risks of Extreme Events
and Disasters to Advance Climate
Change Adaptation (SREX) and the
2013-2014 Fifth Assessment Report
(AR5), the USGCRP’s 2014 National
Climate Assessment, Climate Change
Impacts in the United States (NCA3),
and the NRC’s 2010 Ocean
Acidification: A National Strategy to
Meet the Challenges of a Changing
Ocean (Ocean Acidification), 2011
Report on Climate Stabilization Targets:
Emissions, Concentrations, and Impacts
over Decades to Millennia (Climate
Stabilization Targets), 2011 National
Security Implications for U.S. Naval
Forces (National Security Implications),
2011 Understanding Earth’s Deep Past:
Lessons for Our Climate Future
(Understanding Earth’s Deep Past), 2012
Sea Level Rise for the Coasts of
California, Oregon, and Washington:
Past, Present, and Future, 2012 Climate
and Social Stress: Implications for
Security Analysis (Climate and Social
Stress), and 2013 Abrupt Impacts of
Climate Change (Abrupt Impacts)
assessments.

The EPA has carefully reviewed these
recent assessments in keeping with the
same approach outlined in Section
VIILA of the 2009 Endangerment
Finding, which was to rely primarily
upon the major assessments by the
USGCRP, the IPCC, and the NRC of the
National Academies to provide the
technical and scientific information to
inform the Administrator’s judgment
regarding the question of whether GHGs
endanger public health and welfare.
These assessments addressed the
scientific issues that the EPA was
required to examine, were
comprehensive in their coverage of the
GHG and climate change issues, and
underwent rigorous and exacting peer
review by the expert community, as
well as rigorous levels of U.S.
government review.

The findings of the recent scientific
assessments confirm and strengthen the
conclusion that GHGs endanger public
health, now and in the future. The
NCA3 indicates that human health in
the U.S. will be impacted by “increased
extreme weather events, wildfire,
decreased air quality, threats to mental

health, and illnesses transmitted by
food, water, and disease-carriers such as
mosquitoes and ticks.” The most recent
assessments now have greater
confidence that climate change will
influence production of pollen that
exacerbates asthma and other allergic
respiratory diseases such as allergic
rhinitis, as well as effects on
conjunctivitis and dermatitis. Both the
NCA3 and the IPCC AR5 found that
increasing temperature has lengthened
the allergenic pollen season for
ragweed, and that increased CO- by
itself can elevate production of plant-
based allergens.

The NCA3 also finds that climate
change, in addition to chronic stresses
such as extreme poverty, is negatively
affecting indigenous peoples’ health in
the U.S. through impacts such as
reduced access to traditional foods,
decreased water quality, and increasing
exposure to health and safety hazards.
The IPCC AR5 finds that climate
change-induced warming in the Arctic
and resultant changes in environment
(e.g., permafrost thaw, effects on
traditional food sources) have
significant impacts, observed now and
projected, on the health and well-being
of Arctic residents, especially
indigenous peoples. Small, remote,
predominantly-indigenous communities
are especially vulnerable given their
“strong dependence on the environment
for food, culture, and way of life; their
political and economic marginalization;
existing social, health, and poverty
disparities; as well as their frequent
close proximity to exposed locations
along ocean, lake, or river
shorelines.” 31 In addition, increasing
temperatures and loss of Arctic sea ice
increases the risk of drowning for those
engaged in traditional hunting and
fishing.

The NCA3 concludes that children’s
unique physiology and developing
bodies contribute to making them
particularly vulnerable to climate
change. Impacts on children are
expected from heat waves, air pollution,
infectious and waterborne illnesses, and
mental health effects resulting from
extreme weather events. The IPCC AR5
indicates that children are among those
especially susceptible to most allergic
diseases, as well as health effects

31IPCC, 2014: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part B: Regional
Aspects. Contribution of Working Group II to the
Fifth Assessment Report of the Intergovernmental
Panel on Climate Change [Barros, V.R., C.B. Field,
D.J. Dokken, M.D. Mastrandrea, K.J. Mach, T.E.
Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C.
Genova, B. Girma, E.S. Kissel, A.N. Levy, S.
MacCracken, P.R. Mastrandrea, and L.L. White
(eds.)]. Cambridge University Press, Cambridge, p.
1581. https://www.ipcc.ch/report/ar5/wg2/.
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associated with heat waves, storms, and
floods. The IPCC finds that additional
health concerns may arise in low
income households, especially those
with children, if climate change reduces
food availability and increases prices,
leading to food insecurity within
households.

Both the NCA3 and IPCC AR5
conclude that climate change will
increase health risks facing the elderly.
Older people are at much higher risk of
mortality during extreme heat events.
Pre-existing health conditions also make
older adults susceptible to cardiac and
respiratory impacts of air pollution and
to more severe consequences from
infectious and waterborne diseases.
Limited mobility among older adults
can also increase health risks associated
with extreme weather and floods.

The new assessments also confirm
and strengthen the conclusion that
GHGs endanger public welfare, and
emphasize the urgency of reducing GHG
emissions due to their projections that
show GHG concentrations climbing to
ever-increasing levels in the absence of
mitigation. The NRC assessment
Understanding Earth’s Deep Past
projected that, without a reduction in
emissions, CO, concentrations by the
end of the century would increase to
levels that the Earth has not experienced
for more than 30 million years.32 In fact,
that assessment stated that ““the
magnitude and rate of the present GHG
increase place the climate system in
what could be one of the most severe
increases in radiative forcing of the
global climate system in Earth
history.” 33 Because of these
unprecedented changes, several
assessments state that we may be
approaching critical, poorly understood
thresholds. As stated in the assessment,
“As Earth continues to warm, it may be
approaching a critical climate threshold
beyond which rapid and potentially
permanent—at least on a human
timescale—changes not anticipated by
climate models tuned to modern
conditions may occur.” The NRC
Abrupt Impacts report analyzed abrupt
climate change in the physical climate
system and abrupt impacts of ongoing
changes that, when thresholds are
crossed, can cause abrupt impacts for
society and ecosystems. The report
considered destabilization of the West
Antarctic Ice Sheet (which could cause
3—4 m of potential sea level rise) as an
abrupt climate impact with unknown
but probably low probability of
occurring this century. The report

32 National Research Council, Understanding
Earth’s Deep Past, p. 1.
331d., p.138.

categorized a decrease in ocean oxygen
content (with attendant threats to
aerobic marine life); increase in
intensity, frequency, and duration of
heat waves; and increase in frequency
and intensity of extreme precipitation
events (droughts, floods, hurricanes,
and major storms) as climate impacts
with moderate risk of an abrupt change
within this century. The NRC Abrupt
Impacts report also analyzed the threat
of rapid state changes in ecosystems and
species extinctions as examples of an
irreversible impact that is expected to be
exacerbated by climate change. Species
at most risk include those whose
migration potential is limited, whether
because they live on mountaintops or
fragmented habitats with barriers to
movement, or because climatic
conditions are changing more rapidly
than the species can move or adapt.
While the NRC determined that it is not
presently possible to place exact
probabilities on the added contribution
of climate change to extinction, they did
find that there was substantial risk that
impacts from climate change could,
within a few decades, drop the
populations in many species below
sustainable levels thereby committing
the species to extinction. Species within
tropical and subtropical rainforests such
as the Amazon and species living in
coral reef ecosystems were identified by
the NRC as being particularly vulnerable
to extinction over the next 30 to 80
years, as were species in high latitude
and high elevation regions. Moreover,
due to the time lags inherent in the
Earth’s climate, the NRC Climate
Stabilization Targets assessment notes
that the full warming from any given
concentration of CO, reached will not
be fully realized for several centuries,
underscoring that emission activities
today carry with them climate
commitments far into the future.

Future temperature changes will
depend on what emission path the
world follows. In its high emission
scenario, the IPCC ARS5 projects that
global temperatures by the end of the
century will likely be 2.6 °C to 4.8 °C
(4.7 to 8.6 °F) warmer than today.
Temperatures on land and in northern
latitudes will likely warm even faster
than the global average. However,
according to the NCA3, significant
reductions in emissions would lead to
noticeably less future warming beyond
mid-century, and therefore less impact
to public health and welfare.

While rainfall may only see small
globally and annually averaged changes,
there are expected to be substantial
shifts in where and when that
precipitation falls. According to the
NCAS3, regions closer to the poles will

see more precipitation, while the dry
subtropics are expected to expand
(colloquially, this has been summarized
as wet areas getting wetter and dry
regions getting drier). In particular, the
NCA3 notes that the western U.S., and
especially the Southwest, is expected to
become drier. This projection is
consistent with the recent observed
drought trend in the West. At the time
of publication of the NCA, even before
the last 2 years of extreme drought in
California, tree ring data was already
indicating that the region might be
experiencing its driest period in 800
years. Similarly, the NCA3 projects that
heavy downpours are expected to
increase in many regions, with
precipitation events in general
becoming less frequent but more
intense. This trend has already been
observed in regions such as the
Midwest, Northeast, and upper Great
Plains. Meanwhile, the NRC Climate
Stabilization Targets assessment found
that the area burned by wildfire is
expected to grow by 2 to 4 times for 1
°C (1.8 °F) of warming. For 3 °C of
warming, the assessment found that 9
out of 10 summers would be warmer
than all but the 5 percent of warmest
summers today, leading to increased
frequency, duration, and intensity of
heat waves. Extrapolations by the NCA
also indicate that Arctic sea ice in
summer may essentially disappear by
mid-century. Retreating snow and ice,
and emissions of carbon dioxide and
methane released from thawing
permafrost, will also amplify future
warming.

Since the 2009 Endangerment
Finding, the USGCRP NCA3, and
multiple NRC assessments have
projected future rates of sea level rise
that are 40 percent larger to more than
twice as large as the previous estimates
from the 2007 IPCC 4th Assessment
Report due in part to improved
understanding of the future rate of melt
of the Antarctic and Greenland Ice
sheets. The NRC Sea Level Rise
assessment projects a global sea level
rise of 0.5 to 1.4 meters (1.6 to 4.6 feet)
by 2100, the NRC National Security
Implications assessment suggests that
“the Department of the Navy should
expect roughly 0.4 to 2 meters [1.3 to 6.6
feet] global average sea-level rise by
2100,” 34 and the NRC Climate
Stabilization Targets assessment states
that an increase of 3 °C will lead to a
sea level rise of 0.5 to 1 meter (1.6 to
3.3 feet) by 2100. These assessments
continue to recognize that there is

34NRC, 2011: National Security Implications of
Climate Change for U.S. Naval Forces. The National
Academies Press, p. 28.
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uncertainty inherent in accounting for
ice sheet processes. Additionally, local
sea level rise can differ from the global
total depending on various factors: The
east coast of the U.S. in particular is
expected to see higher rates of sea level
rise than the global average. For
comparison, the NCA3 states that “five
million Americans and hundreds of
billions of dollars of property are
located in areas that are less than four
feet above the local high-tide level,” and
the NCA3 finds that ““[c]oastal
infrastructure, including roads, rail
lines, energy infrastructure, airports,
port facilities, and military bases, are
increasingly at risk from sea level rise
and damaging storm surges.” 35 Also,
because of the inertia of the oceans, sea
level rise will continue for centuries
after GHG concentrations have
stabilized (though more slowly than it
would have otherwise). Additionally,
there is a threshold temperature above
which the Greenland ice sheet will be
committed to inevitable melting:
According to the NCA, some recent
research has suggested that even present
day CO, levels could be sufficient to
exceed that threshold.

In general, climate change impacts are
expected to be unevenly distributed
across different regions of the U.S. and
have a greater impact on certain
populations, such as indigenous peoples
and the poor. The NCA3 finds climate
change impacts such as the rapid pace
of temperature rise, coastal erosion and
inundation related to sea level rise and
storms, ice and snow melt, and
permafrost thaw are affecting
indigenous people in the U.S.
Particularly in Alaska, critical
infrastructure and traditional
livelihoods are threatened by climate
change and, “[i]n parts of Alaska,
Louisiana, the Pacific Islands, and other
coastal locations, climate change
impacts (through erosion and
inundation) are so severe that some
communities are already relocating from
historical homelands to which their
traditions and cultural identities are
tied.” 36 The IPCC AR5 notes, “‘Climate-
related hazards exacerbate other
stressors, often with negative outcomes
for livelihoods, especially for people
living in poverty (high confidence).
Climate-related hazards affect poor

35Melillo, Jerry M., Terese (T.C.) Richmond, and
Gary W. Yohe, Eds., 2014: Climate Change Impacts
in the United States: The Third National Climate
Assessment. U.S. Global Change Research Program,
p- 9.

36 Melillo, Jerry M., Terese (T.C.) Richmond, and
Gary W. Yohe, Eds., 2014: Climate Change Impacts
in the United States: The Third National Climate
Assessment. U.S. Global Change Research Program,
p. 17.

people’s lives directly through impacts
on livelihoods, reductions in crop
yields, or destruction of homes and
indirectly through, for example,
increased food prices and food
insecurity.” 37

Carbon dioxide in particular has
unique impacts on ocean ecosystems.
The NRC Climate Stabilization Targets
assessment found that coral bleaching
will increase due both to warming and
ocean acidification. Ocean surface
waters have already become 30 percent
more acidic over the past 250 years due
to absorption of CO, from the
atmosphere. According to the NCA3,
this acidification will reduce the ability
of organisms such as corals, krill,
oysters, clams, and crabs to survive,
grow, and reproduce. The NRC
Understanding Earth’s Deep Past
assessment notes four of the five major
coral reef crises of the past 500 million
years were caused by acidification and
warming that followed GHG increases of
similar magnitude to the emissions
increases expected over the next
hundred years. The NRC Abrupt
Impacts assessment specifically
highlighted similarities between the
projections for future acidification and
warming and the extinction at the end
of the Permian which resulted in the
loss of an estimated 90 percent of
known species. Similarly, the NRC
Ocean Acidification assessment finds
that “[t]he chemistry of the ocean is
changing at an unprecedented rate and
magnitude due to anthropogenic carbon
dioxide emissions; the rate of change
exceeds any known to have occurred for
at least the past hundreds of thousands
of years.” 38 The assessment notes that
the full range of consequences is still
unknown, but the risks “threaten coral
reefs, fisheries, protected species, and
other natural resources of value to
society.” 39

Events outside the U.S., as also
pointed out in the 2009 Endangerment
Finding, will also have relevant
consequences. The NRC Climate and
Social Stress assessment concluded that
it is prudent to expect that some climate
events “will produce consequences that

37IPCC, 2014: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and
Sectoral Aspects. Contribution of Working Group II
to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Field,
C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D.
Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O.
Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N.
Levy, S. MacCracken, P.R. Mastrandrea, and L.L.
White (eds.)]. Cambridge University Press, p. 796.
https://www.ipcc.ch/report/ar5/wg2/.

38NRC, 2010: Ocean Acidification: A National
Strategy to Meet the Challenges of a Changing
Ocean. The National Academies Press, p. 5.

39Ibid.

exceed the capacity of the affected
societies or global systems to manage
and that have global security
implications serious enough to compel
international response.” The NRC
National Security Implications
assessment recommends preparing for
increased needs for humanitarian aid;
responding to the effects of climate
change in geopolitical hotspots,
including possible mass migrations; and
addressing changing security needs in
the Arctic as sea ice retreats.

In addition to future impacts, the
NCA3 emphasizes that climate change
driven by human emissions of GHGs is
already happening now and it is
happening in the U.S. According to the
IPCC AR5 and the NCA3, there are a
number of climate-related changes that
have been observed recently, and these
changes are projected to accelerate in
the future. The planet warmed about
0.85 °C (1.5 °F) from 1880 to 2012. It is
extremely likely (>95 percent
probability) that human influence was
the dominant cause of the observed
warming since the mid-20th century,
and likely (>66 percent probability) that
human influence has more than doubled
the probability of occurrence of heat
waves in some locations. In the
Northern Hemisphere, the last 30 years
were likely the warmest 30 year period
of the last 1400 years. U.S. average
temperatures have similarly increased
by 1.3 to 1.9 degrees F since 1895, with
most of that increase occurring since
1970. Global sea levels rose 0.19 m (7.5
inches) from 1901 to 2010. Contributing
to this rise was the warming of the
oceans and melting of land ice. It is
likely that 275 gigatons per year of ice
melted from land glaciers (not including
ice sheets) since 1993, and that the rate
of loss of ice from the Greenland and
Antarctic ice sheets increased
substantially in recent years, to 215
gigatons per year and 147 gigatons per
year respectively since 2002. For
context, 360 gigatons of ice melt is
sufficient to cause global sea levels to
rise 1 mm. Annual mean Arctic sea ice
has been declining at 3.5 to 4.1 percent
per decade, and Northern Hemisphere
snow cover extent has decreased at
about 1.6 percent per decade for March
and 11.7 percent per decade for June.
Permafrost temperatures have increased
in most regions since the 1980s, by up
to 3 °C (5.4 °F) in parts of Northern
Alaska. Winter storm frequency and
intensity have both increased in the
Northern Hemisphere. The NCA3 states
that the increases in the severity or
frequency of some types of extreme
weather and climate events in recent
decades can affect energy production
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and delivery, causing supply
disruptions, and compromise other
essential infrastructure such as water
and transportation systems.

In addition to the changes
documented in the assessment
literature, there have been other climate
milestones of note. In 2009, the year of
the Endangerment Finding, the average
concentration of CO; as measured on
top of Mauna Loa was 387 parts per
million, far above preindustrial
concentrations of about 280 parts per
million.4° The average concentration in
2013, the last full year before this rule
was proposed, was 396 parts per
million. The average concentration in
2014 was 399 parts per million. And the
monthly concentration in April of 2014
was 401 parts per million, the first time
a monthly average has exceeded 400
parts per million since record keeping
began at Mauna Loa in 1958, and for at
least the past 800,000 years.4! Arctic sea
ice has continued to decline, with
September of 2012 marking a new
record low in terms of Arctic sea ice
extent, 40 percent below the 1979-2000
median. Sea level has continued to rise
at a rate of 3.2 mm per year (1.3 inches/
decade) since satellite observations
started in 1993, more than twice the
average rate of rise in the 20th century
prior to 1993.42 And 2014 was the
warmest year globally in the modern
global surface temperature record, going
back to 1880; this now means 19 of the
20 warmest years have occurred in the
past 20 years, and except for 1998, the
ten warmest years on record have
occurred since 2002.43 The first months
of 2015 have also been some of the
warmest on record.

These assessments and observed
changes make it clear that reducing
emissions of GHGs across the globe is
necessary in order to avoid the worst
impacts of climate change, and
underscore the urgency of reducing
emissions now. The NRC Committee on
America’s Climate Choices listed a
number of reasons ‘“why it is imprudent
to delay actions that at least begin the
process of substantially reducing
emissions.”” 44 For example:

e The faster emissions are reduced,
the lower the risks posed by climate
change. Delays in reducing emissions
could commit the planet to a wide range
of adverse impacts, especially if the

40 ftp://aftp.cmdl.noaa.gov/products/trends/co2/
co2_annmean_mlo.txt.

41 http://www.esrl.noaa.gov/gmd/ccgg/trends/.

42Blunden, J., and D. S. Arndt, Eds., 2014: State
of the Climate in 2013. Bull. Amer. Meteor. Soc.,
95 (7), S1-S238.

43 http://www.ncdc.noaa.gov/sotc/global/2014/13.

44NRGC, 2011: America’s Climate Choices, The
National Academies Press.

sensitivity of the climate to GHGs is on
the higher end of the estimated range.

e Waiting for unacceptable impacts to
occur before taking action is imprudent
because the effects of GHG emissions do
not fully manifest themselves for
decades and, once manifest, many of
these changes will persist for hundreds
or even thousands of years.

e In the committee’s judgment, the
risks associated with doing business as
usual are a much greater concern than
the risks associated with engaging in
strong response efforts.

4. Observed and Projected U.S. Regional
Changes

The NCA3 assessed the climate
impacts in 8 regions of the U.S., noting
that changes in physical climate
parameters such as temperatures,
precipitation, and sea ice retreat were
already having impacts on forests, water
supplies, ecosystems, flooding, heat
waves, and air quality. Moreover, the
NCA3 found that future warming is
projected to be much larger than recent
observed variations in temperature, with
precipitation likely to increase in the
northern states, decrease in the southern
states, and with the heaviest
precipitation events projected to
increase everywhere.

In the Northeast, temperatures
increased almost 2 °F from 1895 to
2011, precipitation increased by about 5
inches (10 percent), and sea level rise of
about a foot has led to an increase in
coastal flooding. The 70 percent
increase in the amount of rainfall falling
in the 1 percent of the most intense
events is a larger increase in extreme
precipitation than experienced in any
other U.S. region.

In the future, if emissions continue
increasing, the Northeast is expected to
experience 4.5 to 10 °F of warming by
the 2080s. This will lead to more heat
waves, coastal and river flooding, and
intense precipitation events. The
southern portion of the region is
projected to see 60 additional days per
year above 90 °F by mid-century. Sea
levels in the Northeast are expected to
increase faster than the global average
because of subsidence, and changing
ocean currents may further increase the
rate of sea level rise. Specific
vulnerabilities highlighted by the NCA
include large urban populations
particularly vulnerable to climate-
related heat waves and poor air quality
episodes, prevalence of climate
sensitive vector-borne diseases like
Lyme and West Nile Virus, usage of
combined sewer systems that may lead
to untreated water being released into
local water bodies after climate-related
heavy precipitation events, and 1.6

million people living within the 100-
year coastal flood zone who are
expected to experience more frequent
floods due to sea level rise and tropical-
storm induced storm-surge. The NCA
also highlighted infrastructure
vulnerable to inundation in coastal
metropolitan areas, potential
agricultural impacts from increased rain
in the spring delaying planting or
damaging crops or increased heat in the
summer leading to decreased yields and
increased water demand, and shifts in
ecosystems leading to declines in iconic
species in some regions, such as cod
and lobster south of Cape Cod.

In the Southeast, average annual
temperature during the last century
cycled between warm and cool periods.
A warm peak occurred during the 1930s
and 1940s followed by a cool period and
temperatures then increased again from
1970 to the present by an average of
2 °F. There have been increasing
numbers of days above 95 °F and nights
above 75 °F, and decreasing numbers of
extremely cold days since 1970. Daily
and five-day rainfall intensities have
also increased, and summers have been
either increasingly dry or extremely wet.
Louisiana has already lost 1,880 square
miles of land in the last 80 years due to
sea level rise and other contributing
factors.

The Southeast is exceptionally
vulnerable to sea level rise, extreme heat
events, hurricanes, and decreased water
availability. Major consequences of
further warming include significant
increases in the number of hot days
(95 °F or above) and decreases in
freezing events, as well as exacerbated
ground-level ozone in urban areas.
Although projected warming for some
parts of the region by the year 2100 are
generally smaller than for other regions
of the U.S., projected warming for
interior states of the region are larger
than coastal regions by 1 °F to 2 °F.
Projections further suggest that globally
there will be fewer tropical storms, but
that they will be more intense, with
more Category 4 and 5 storms. The NCA
identified New Orleans, Miami, Tampa,
Charleston, and Virginia Beach as being
specific cities that are at risk due to sea
level rise, with homes and infrastructure
increasingly prone to flooding.
Additional impacts of sea level rise are
expected for coastal highways,
wetlands, fresh water supplies, and
energy infrastructure.

In the Northwest, temperatures
increased by about 1.3 °F between 1895
and 2011. A small average increase in
precipitation was observed over this
time period. However, warming
temperatures have caused increased
rainfall relative to snowfall, which has
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altered water availability from
snowpack across parts of the region.
Snowpack in the Northwest is an
important freshwater source for the
region. More precipitation falling as rain
instead of snow has reduced the
snowpack, and warmer springs have
corresponded to earlier snowpack
melting and reduced streamflows during
summer months. Drier conditions have
increased the extent of wildfires in the
region.

Average annual temperatures are
projected to increase by 3.3 °F to 9.7 °F
by the end of the century (depending on
future global GHG emissions), with the
greatest warming expected during the
summer. Continued increases in global
GHG emissions are projected to result in
up to a 30 percent decrease in summer
precipitation. Earlier snowpack melt
and lower summer stream flows are
expected by the end of the century and
will affect drinking water supplies,
agriculture, ecosystems, and
hydropower production. Warmer waters
are expected to increase disease and
mortality in important fish species,
including Chinook and sockeye salmon.
Ocean acidification also threatens
species such as oysters, with the
Northwest coastal waters already being
some of the most acidified worldwide
due to coastal upwelling and other local
factors. Forest pests are expected to
spread and wildfires burn larger areas.
Other high-elevation ecosystems are
projected to be lost because they can no
longer survive the climatic conditions.
Low lying coastal areas, including the
cities of Seattle and Olympia, will
experience heightened risks of sea level
rise, erosion, seawater inundation and
damage to infrastructure and coastal
ecosystems.

In Alaska, temperatures have changed
faster than anywhere else in the U.S.
Annual temperatures increased by about
3 °F in the past 60 years. Warming in
the winter has been even greater, rising
by an average of 6 °F. Arctic sea ice is
thinning and shrinking in area, with the
summer minimum ice extent now
covering only half the area it did when
satellite records began in 1979. Glaciers
in Alaska are melting at some of the
fastest rates on Earth. Permafrost soils
are also warming and beginning to thaw.
Drier conditions have contributed to
more large wildfires in the last 10 years
than in any previous decade since the
1940s, when recordkeeping began.
Climate change impacts are harming the
health, safety and livelihoods of Native
Alaskan communities.

By the end of this century, continued
increases in GHG emissions are
expected to increase temperatures by 10
to 12 °F in the northernmost parts of

Alaska, by 8 to 10 °F in the interior, and
by 6 to 8 °F across the rest of the state.
These increases will exacerbate ongoing
arctic sea ice loss, glacial melt,
permafrost thaw and increased wildfire,
and threaten humans, ecosystems, and
infrastructure. Precipitation is expected
to increase to varying degrees across the
state, however warmer air temperatures
and a longer growing season are
expected to result in drier conditions.
Native Alaskans are expected to
experience declines in economically,
nutritionally, and culturally important
wildlife and plant species. Health
threats will also increase, including loss
of clean water, saltwater intrusion,
sewage contamination from thawing
permafrost, and northward extension of
diseases. Wildfires will increasingly
pose threats to human health as a result
of smoke and direct contact. Areas
underlain by ice-rich permafrost across
the state are likely to experience ground
subsidence and extensive damage to
infrastructure as the permafrost thaws.
Important ecosystems will continue to
be affected. Surface waters and wetlands
that are drying provide breeding habitat
for millions of waterfowl and shorebirds
that winter in the lower 48 states.
Warmer ocean temperatures,
acidification, and declining sea ice will
contribute to changes in the location
and availability of commercially and
culturally important marine fish.

In the Southwest, temperatures are
now about 2 °F higher than the past
century, and are already the warmest
that region has experienced in at least
600 years. The NCA notes that there is
evidence that climate-change induced
warming on top of recent drought has
influenced tree mortality, wildfire
frequency and area, and forest insect
outbreaks. Sea levels have risen about 7
or 8 inches in this region, contributing
to inundation of Highway 101 and
backup of seawater into sewage systems
in the San Francisco area.

Projections indicate that the
Southwest will warm an additional 5.5
to 9.5 °F over the next century if
emissions continue to increase. Winter
snowpack in the Southwest is projected
to decline (consistent with the record
lows from this past winter), reducing
the reliability of surface water supplies
for cities, agriculture, cooling for power
plants, and ecosystems. Sea level rise
along the California coast will worsen
coastal erosion, increase flooding risk
for coastal highways, bridges, and low-
lying airports, pose a threat to
groundwater supplies in coastal cities
such as Los Angeles, and increase
vulnerability to floods for hundreds of
thousands of residents in coastal areas.
Climate change will also have impacts

on the high-value specialty crops grown
in the region as a drier climate will
increase demands for irrigation, more
frequent heat waves will reduce yields,
and decreased winter chills may impair
fruit and nut production for trees in
California. Increased drought, higher
temperatures, and bark beetle outbreaks
are likely to contribute to continued
increases in wildfires. The highly
urbanized population of the Southwest
is vulnerable to heat waves and water
supply disruptions, which can be
exacerbated in cases where high use of
air conditioning triggers energy system
failures.

The rate of warming in the Midwest
has markedly accelerated over the past
few decades. Temperatures rose by more
than 1.5 °F from 1900 to 2010, but
between 1980 and 2010 the rate of
warming was three times faster than
from 1900 through 2010.

Precipitation generally increased over
the last century, with much of the
increase driven by intensification of the
heaviest rainfalls. Several types of
extreme weather events in the Midwest
(e.g., heat waves and flooding) have
already increased in frequency and/or
intensity due to climate change.

In the future, if emissions continue
increasing, the Midwest is expected to
experience 5.6 to 8.5 °F of warming by
the 2080s, leading to more heat waves.
Though projections of changes in total
precipitation vary across the regions,
more precipitation is expected to fall in
the form of heavy downpours across the
entire region, leading to an increase in
flooding. Specific vulnerabilities
highlighted by the NCA include long-
term decreases in agricultural
productivity, changes in the
composition of the region’s forests,
increased public health threats from
heat waves and degraded air and water
quality, negative impacts on
transportation and other infrastructure
associated with extreme rainfall events
and flooding, and risks to the Great
Lakes including shifts in invasive
species, increases in harmful algal
blooms, and declining beach health.

High temperatures (more than 100 °F
in the Southern Plains and more than 95
°F in the Northern Plains) are projected
to occur much more frequently by mid-
century. Increases in extreme heat will
increase heat stress for residents, energy
demand for air conditioning, and water
losses. North Dakota’s increase in
annual temperatures over the past 130
years is the fastest in the contiguous
U.S., mainly driven by warming
winters. Specific vulnerabilities
highlighted by the NCA include
increased demand for water and energy,
changes to crop growth cycles and
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agricultural practices, and negative
impacts on local plant and animal
species from habitat fragmentation,
wildfires, and changes in the timing of
flowering or pest patterns. Communities
that are already the most vulnerable to
weather and climate extremes will be
stressed even further by more frequent
extreme events occurring within an
already highly variable climate system.

In Hawaii, other Pacific islands, and
the Caribbean, rising air and ocean
temperatures, shifting rainfall patterns,
changing frequencies and intensities of
storms and drought, decreasing
baseflow in streams, rising sea levels,
and changing ocean chemistry will
affect ecosystems on land and in the
oceans, as well as local communities,
livelihoods, and cultures. Low islands
are particularly at risk.

Rising sea levels, coupled with high
water levels caused by tropical and
extra-tropical storms, will incrementally
increase coastal flooding and erosion,
damaging coastal ecosystems,
infrastructure, and agriculture, and
negatively affecting tourism. Ocean
temperatures in the Pacific region
exhibit strong year-to-year and decadal
fluctuations, but since the 1950s, they
have exhibited a warming trend, with
temperatures from the surface to a depth
of 660 feet rising by as much as 3.6 °F.
As aresult of current sea level rise, the
coastline of Puerto Rico around Rincén
is being eroded at a rate of 3.3 feet per
year. Freshwater supplies are already
constrained and will become more

limited on many islands. Saltwater
intrusion associated with sea level rise
will reduce the quantity and quality of
freshwater in coastal aquifers, especially
on low islands. In areas where
precipitation does not increase,
freshwater supplies will be adversely
affected as air temperature rises.

Warmer oceans are leading to
increased coral bleaching events and
disease outbreaks in coral reefs, as well
as changed distribution patterns of tuna
fisheries. Ocean acidification will
reduce coral growth and health.
Warming and acidification, combined
with existing stresses, will strongly
affect coral reef fish communities. For
Hawaii and the Pacific islands, future
sea surface temperatures are projected to
increase 2.3 °F by 2055 and 4.7 °F by
2090 under a scenario that assumes
continued increases in emissions. Ocean
acidification is also taking place in the
region, which adds to ecosystem stress
from increasing temperatures. Ocean
acidity has increased by about 30
percent since the pre-industrial era and
is projected to further increase by 37
percent to 50 percent from present
levels by 2100.

The NCA also discussed impacts that
occur along the coasts and in the oceans
adjacent to many regions, and noted that
other impacts occur across regions and
landscapes in ways that do not follow
political boundaries.

B. GHG Emissions From Fossil Fuel-
Fired EGUs 45

Fossil fuel-fired electric utility
generating units (EGUs) are by far the
largest emitters of GHGs among
stationary sources in the U.S., primarily
in the form of CO,, and among fossil
fuel-fired EGUs, coal-fired units are by
far the largest emitters. This section
describes the amounts of these
emissions and places these amounts in
the context of the U.S. Inventory of
Greenhouse Gas Emissions and Sinks 46
(the U.S. GHG Inventory).

The EPA implements a separate
program under 40 CFR part 98 called
the Greenhouse Gas Reporting
Program 47 (GHGRP) that requires
emitting facilities over threshold
amounts of GHGs to report their
emissions to the EPA annually. Using
data from the GHGRP, this section also
places emissions from fossil fuel-fired
EGUs in the context of the total
emissions reported to the GHGRP from
facilities in the other largest-emitting
industries.

The EPA prepares the official U.S.
GHG Inventory to comply with
commitments under the United Nations
Framework Convention on Climate
Change (UNFCCQC). This inventory,
which includes recent trends, is
organized by industrial sectors. It
provides the information in Table 3
below, which presents total U.S.
anthropogenic emissions and sinks 48 of
GHGs, including CO, emissions, for the
years 1990, 2005 and 2013.

TABLE 3—U.S. GHG EMISSIONS AND SINKS BY SECTOR
[Million metric tons carbon dioxide equivalent (MMT CO, Eq.)]4°

Sector 1990 2005 2013

ENEIGY 50 ettt e h e h e et h e e R b bt b bt n bt n e nae e 5,290.5 6,273.6 5,636.6
Industrial Processes and Product USe ............ccccoiiiiiiiiiiiiiini e 342.1 367.4 359.1
AGFICURUIE ...t s e et st e e s bn e eane s 448.7 494.5 515.7
Land Use, Land-Use Change and FOreStry .........ccooiiiioiiiiiieiieeieenee e 13.8 25.5 23.3
L L) (TSSOSO PP S RPN 206.0 189.2 138.3

Total EMISSIONS . ..eeeeiieiiiee et e e e e e e e e e e n e e e e e e e e st aeeeeeeeeaansaneaeeaaan 6,301.1 7,350.2 6,673.0
Land Use, Land-Use Change and Forestry (SiNKS) ........cccceriirieiniiiieiiieenie e (775.8) (911.9) (881.7)
Net Emissions (SoUrces and SINKS) .......c.eoiieiiiiiiiiiieriee ettt sne e 5,525.2 6,438.3 5,791.2

Total fossil energy-related CO,
emissions (including both stationary

45 The emission data presented in this section of
the preamble (Section II.B) are in metric tons, in
keeping with reporting requirements for the GHGRP
and the U.S. GHG Inventory. Note that the mass-
based state goals presented in section VII of this
preamble, and discussed elsewhere in this
preamble, are presented in short tons.

46 “Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990—2013", Report EPA 430-R-15—
004, United States Environmental Protection

and mobile sources) are the largest
contributor to total U.S. GHG emissions,

Agency, April 15, 2015. http://epa.gov/climate
change/ghgemissions/usinventoryreport.html.
47U.S. EPA Greenhouse Gas Reporting Program
Dataset, see http://www.epa.gov/ghgreporting/ghg
data/reportingdatasets.html.

48 Sinks are a physical unit or process that stores
GHGs, such as forests or underground or deep sea
reservoirs of carbon dioxide.

49 From Table ES—4 of “Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2013",

representing 77.3 percent of total 2013
GHG emissions.>! In 2013, fossil fuel

Report EPA 430-R-15-004, U.S. Environmental
Protection Agency, April 15, 2015. http://epa.gov/
climatechange/ghgemissions/
usinventoryreport.html.

50 The energy sector includes all greenhouse gases
resulting from stationary and mobile energy
activities, including fuel combustion and fugitive
fuel emissions.

51From Table ES-2 “Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2013",
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combustion by the utility power
sector—entities that burn fossil fuel and
whose primary business is the

generation of electricity—accounted for
38.3 percent of all energy-related CO,
emissions.52 Table 4 below presents

total CO, emissions from fossil fuel-
fired EGUs, for years 1990, 2005 and
2013.

TABLE 4—U.S. GHG EMISSIONS FROM GENERATION OF ELECTRICITY FROM COMBUSTION OF FOSSIL FUELS

[MMT CO.]53

GHG emissions 1990 2005 2013
Total CO, from fossil fuel-fired EGUs .. 1,820.8 2,400.9 2,039.8
—from coal .......cccceviiiiiiniein, 1,547.6 1,983.8 1,575.0
—from natural gas 175.3 318.8 441.9
—frOM PELIOIEUM ... et 97.5 97.9 22.4

In addition to preparing the official
U.S. GHG Inventory to present
comprehensive total U.S. GHG
emissions and comply with
commitments under the UNFCCC, the
EPA collects detailed GHG emissions
data from the largest emitting facilities
in the U.S. through its Greenhouse Gas
Reporting Program (GHGRP). Data
collected by the GHGRP from large
stationary sources in the industrial
sector show that the utility power sector
emits far greater CO, emissions than any
other industrial sector. Table 5 below
presents total GHG emissions in 2013
for the largest emitting industrial sectors
as reported to the GHGRP. As shown in
Table 4 and Table 5, respectively, CO»
emissions from fossil fuel-fired EGUs
are nearly three times as large as the
total reported GHG emissions from the
next ten largest emitting industrial
sectors in the GHGRP database
combined.

TABLE 5—DIRECT GHG EMISSIONS

REPORTED TO GHGRP BY LARGEST

EMITTING INDUSTRIAL SECTORS
[MMT CO,e]54

Industrial sector 2013
Petroleum Refineries .................. 176.7
Onshore Oil & Gas Production ... 94.8
Municipal Solid Waste Landfills .. 93.0
Iron & Steel Production .............. 84.2
Cement Production ..................... 62.8
Natural Gas Processing Plants .. 59.0
Petrochemical Production 52.7
Hydrogen Production ......... 41.9
Underground Coal Mines .. 39.8
Food Processing Facilities 30.8

C. Challenges in Controlling Carbon
Dioxide Emissions

Carbon dioxide is a unique air
pollutant and controlling it presents
unique challenges. CO; is emitted in
enormous quantities, and those
quantities, coupled with the fact that
CO: is relatively unreactive, make it
much more difficult to mitigate by
measures or technologies that are

typically utilized within an existing
power plant. Measures that may be used
to limit CO; emissions would include
efficiency improvements, which have
thermodynamic limitations and carbon
capture and sequestration (CCS), which
is energy resource intensive.

Unlike other air pollutants which are
results of trace impurities in the fuel,
products of incomplete or inefficient
combustion, or combustion byproducts,
CO: is an inherent product of clean,
efficient combustion of fossil fuels, and
therefore is an unavoidable product
generated in enormous quantities, far
greater than any other air pollutant.55 In
fact, CO; is emitted in far greater
quantities than all other air pollutants
combined. Total emissions of all non-
GHG air pollutants in the U.S., from all
sources, in 2013, were 121 million
metric tons.5657

Pollutant

(million short tons)

2013 tons

Reference

69.758

13.072

20.651 ”
5.098 ”
17.471 ”
4.221 ”
3.641

133.912

Trends file (http://www.epa.gov/ttnchie1/trends)/).

2011 NEI version 2 (http://www.epa.gov/ttn/chief/net/201 1inventory.html).

Report EPA 430-R-15-004, United States
Environmental Protection Agency, April 15, 2015.
http://epa.gov/climatechange/ghgemissions/
usinventoryreport.html.

52 From Table 3—1 “Inventory of U.S. Greenhouse
Gas Emissions and Sinks: 1990-2013"", Report EPA
430-R-15-004, United States Environmental
Protection Agency, April 15, 2015. http://epa.gov/
climatechange/ghgemissions/
usinventoryreport.html.

53 From Table 3—5 “Inventory of U.S. Greenhouse
Gas Emissions and Sinks: 1990-2013", Report EPA
430-R-15-004, United States Environmental
Protection Agency, April 15 2015. http://epa.gov/
climatechange/ghgemissions/usinventory
report.html.

54 U.S. EPA Greenhouse Gas Reporting Program
Dataset as of August 18, 2014. http://
ghgdata.epa.gov/ghgp/main.do.

55 Lackner et al., “Comparative Impacts of Fossil
Fuels and Alternative Energy Sources”, Issues in
Environmental Science and Technology (2010).

56 This includes NAAQS and HAPs, based on the
following table: (see table above).

It should be noted that PM, s is included in the
amounts for PM. Lead, another NAAQS pollutant,
is emitted in the amounts of approximately 1,000
tons per year, and, in light of that relatively small
quantity, was excluded from this analysis.
Ammonia (NH3) is included because it is a
precursor to PM; 5 secondary formation. Note that
one short ton is equivalent to 0.907185 metric ton.

57In addition, emissions of non-CO, GHGs totaled
1.168 billion metric tons of carbon-dioxide
equivalents (COe) in 2013. See Table ES-2,
Executive Summary, 1990-2013 Inventory of U.S.
Greenhouse Gas Emissions and Sinks. http://
www.epa.gov/climatechange/Downloads/
ghgemissions/US-GHG-Inventory-2015-Chapter-
Executive-Summary.pdf. This includes emissions of
methane, nitrous oxide, and fluorinated GHGs
(hydrofluorocarbons, perfluorocarbons, sulfur
hexafluoride, and nitrogen trifluoride). In the total,
the emissions of each non-CO, GHG have been
translated from metric tons of that gas into metric
tons of COze by multiplying the metric tons of the
gas by the global warming potential (GWP) of the
gas. (The GWP of a gas is a measure of the ability
of one kilogram of that gas to trap heat in earth’s
atmosphere compared to one kilogram of CO,.)


http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2015-Chapter-Executive-Summary.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2015-Chapter-Executive-Summary.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2015-Chapter-Executive-Summary.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2015-Chapter-Executive-Summary.pdf
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://epa.gov/climatechange/ghgemissions/usinventoryreport.html
http://www.epa.gov/ttn/chief/net/2011inventory.html
http://ghgdata.epa.gov/ghgp/main.do
http://ghgdata.epa.gov/ghgp/main.do
http://www.epa.gov/ttnchie1/trends/
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As noted above, total emissions of CO,
from coal-fired power plants alone—the
largest stationary source emitter—were
1.575 billion metric tons in that year,58
and total emissions of CO, from all
sources were 5.5 billion metric tons.59 60
Carbon makes up the majority of the
mass of coal and other fossil fuels, and
for every ton of carbon burned, more
than 3 tons of CO; is produced.6? In
addition, unlike many of the other air
pollutants that react with sunlight or
chemicals in the atmosphere, or are
rained out or deposited on surfaces, CO,
is relatively unreactive and difficult to
remove directly from the
atmosphere.6263

COx>’s huge quantities and lack of
reactivity make it challenging to remove
from the smokestack. Retrofitted
equipment is required to capture the
CO; before transporting it to a storage
site. However, the scale of infrastructure
required to directly mitigate CO»
emissions from existing EGUs through
CCS can be quite large and difficult to
integrate into the existing fossil fuel
infrastructure. These CCS techniques
are discussed in more depth elsewhere
in the preamble for this rule and for the
section 111(b) rule for new sources that
accompanies this rule.

The properties of CO, can be
contrasted with those of a number of
other pollutants which have more
accessible mitigation options. For
example, the NAAQS pollutants—
which generally are emitted in the
largest quantities of any of the other air
pollutants, except for CO,—each have
more accessible mitigation options.
Sulfur dioxide (SO,) is the result of a

58 From Table 3-5 “Inventory of U.S. Greenhouse
Gas Emissions and Sinks: 1990-2013", Report EPA
430-R-15-004, United States Environmental
Protection Agency, April 15, 2015. http://epa.gov/
climatechange/ghgemissions/
usinventoryreport.html.

59U.S. EPA, Greenhouse Gas Inventory Data
Explorer, http://www.epa.gov/climatechange/
ghgemissions/inventoryexplorer/#allsectors/allgas/
gas/current.

60 As another point of comparison, except for
carbon dioxide, SO, and NOx are the largest air
pollutant emissions from coal-fired power plants.
Over the past decade, U.S. power plants have
emitted more than 200 times as much CO, as they
have emitted SO, and NOx. See de Gouw et al.,
“Reduced emissions of CO,, NOx, and SO, from
U.S. power plants owing to switch from coal to
natural gas with combined cycle technology,”
Earth’s Future (2014).

61Each atom of carbon in the fuel combines with
2 atoms of oxygen in the air.

62 Seinfeld J. and Pandis S., Atmospheric
Chemistry and Physics: From Air Pollution to
Climate Change (1998).

63 The fact that CO, is unreactive means that it
is primarily removed from the atmosphere by
dissolving in oceans or by being converted into
biomass by plants. Herzog, H., “Scaling up carbon
dioxide capture and storage: From megatons to
gigatons”, Energy Economics (2011).

contaminant in the fuel, and, as a result,
it can be reduced by using low-sulfur
coal or by using flue-gas desulfurization
(FGD) technologies. Emissions of NOx
can be mitigated relatively easily using
combustion control techniques (e.g.,
low-NOx burners) and by using
downstream controls such as selective
catalytic reduction (SCR) and selective
non-catalytic reduction (SNCR)
technologies. PM can be effectively
mitigated using fabric filters, PM
scrubbers, or electrostatic precipitators.
Lead is part of particulate matter
emissions and is controlled through the
same devices. Carbon monoxide and
VOCs are the products of incomplete
combustion and can therefore be abated
by more efficient combustion
conditions, and can also be destroyed in
the smokestack by the use of oxidation
catalysts which complete the
combustion process. Many air toxics are
VOCs, such as polyaromatic
hydrocarbons, and therefore can be
abated in the same ways just described.
But in every case, these pollutants can
be controlled at the source much more
readily than CO, primarily because of
the comparatively lower quantities that
are produced, and also due to other
attributes such as relatively greater
reactivity and solubility.

D. The Utility Power Sector

1. A Brief History

The modern American electricity
system is one of the greatest engineering
achievements of the past 100 years.
Since the invention of the incandescent
light bulb in the 1870s,54 electricity has
become one of the major foundations for
modern American life. Beginning with
the first power station in New York City
in 1882, each power station initially
served a discrete set of consumers,
resulting in small and localized
electricity systems.55 During the early
1900s, smaller systems consolidated,
allowing generation resources to be
shared over larger areas. Interconnecting
systems have reduced generation
investment costs and improved
reliability.6¢ Local and state

64 Regulatory Assistance Project (RAP), Electricity
Regulation in the US: A Guide, at 1 (2011), available
at http://www.raponline.org/document/download/
id/645.

65 Casazza, J. and Delea, F., Understanding
Electric Power Systems, IEEE Press, at 2—4 (2d ed.
2010).

66 Casazza, J. and Delea, F., Understanding
Electric Power Systems, IEEE Press, at 5-6 (2d ed.
2010). Investment in electric generation is
extremely capital intensive, with generation
potentially accounting for 65 percent of customer
costs. If these costs can be spread to more
customers, then this can reduce the amount that
each individual customer pays. Federal Energy
Regulatory Commission, Energy Primer: A

governments initially regulated these
growing electricity systems with federal
regulation coming later in response to
public concerns about rising electricity
Gosts.67

Initially, states had broad authority to
regulate public utilities, but gradually
federal regulation increased. In 1920,
Congress passed the Federal Water
Power Act, creating the Federal Power
Commission (FPC) and providing for the
licensing of hydroelectric facilities on
U.S. government lands and navigable
waters of the U.S.68 During this time
period, the U.S. Supreme Court found
that state authority to regulate public
utilities is limited, holding that the
Commerce Clause does not allow state
regulation to directly burden interstate
commerce.%® For example, in Public
Utilities Commission of Rhode Island v.
Attleboro Steam & Electric Company,
Rhode Island sought to regulate the
electricity rates that a Rhode Island
generator was charging to a company in
Massachusetts that resold the electricity
to Attleboro, Massachusetts.”® The
Supreme Court found that Rhode
Island’s regulation was impermissible
because it imposed a ““direct burden
upon interstate commerce.”” 71 The
Supreme Court held that this kind of
interstate transaction was not subject to
state regulation. However, because
Congress had not yet passed legislation
to make these types of transactions
subject to federal regulation, this
became known as the ““Attleboro gap” in
regulation. In 1935, Congress passed the
Federal Power Act (FPA), giving the
F